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Differential Diagnosis and
Treatment of the Red

Painful Eye
RAYMOND KIFF, '61

•
INTRODUCTION
The eye bas no equal as a peripheral organ of sensation, for without it we
are blind and defenceless. Blindness is a tragedy. For example, Shakespeare's
King Lear thought plucking out one's eyes a greater penalty than banging.
The treatment of eye diseases is aimed at preventing blindness and improving
sight. Thus, differential diagnosis is essential. For the treatment of one d isease
could be the exactly contraindicated treatment of another di sease, leading to fur ther loss of sight.

METHOD OF DIAGNOSIS

DIFFERENTIAL DIAGNOSIS

Examination of the eye does not mean
merely the investigation of an isolated
organ, but the examination of the patient
with special reference to that organ and
its function . Thorough examination of
the eye requires the adoption of a certain
routine which may be divided into the
following :

The importance of the red painful eye
lies in the fact that at least two eye danger
signals are present, viz. redness and pain.
Conjunctivitis, iritis, and glaucoma in
their acute stages are the three main diseases causing redness and pain in the eye.
These will be discussed in detail and other
less important conditions will be included
at the end.

1. Objective Examination

a) Inspection and palpation of the
anterior portions of the eyeball and
its adnexa.
b) Examination of the cornea and of
the interior of the eyeball by means
of ophthalmoscope, oblique illumination, transillumination, slit lamp
microscope and tonometer.
2. Subjective Examination

a) Visual acuity of both near and distant vision.
b) Fields of Vision .
c) Colour Vision .
d) Light Vision (in special cases).
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I. History
1. Age

Conjunctivitis can occur at any age but
iritis is generally an adult disease accompanying a systemic disorder. G1aucoma
can be either an adult disease occurring
between the ages of 50 and . 70, or congenital, occurring in infants under 6
months.
2 . Sex Incidence

Acute glaucoma in adults occurs more
often in women than men but the congenital type is more common in males.
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3. Time and Mode of Omet

Conjunctivitis is usually characterized
by the sticking together of eyelids upon
rising in the morning. It has a varied
seasonal incidence. The epidemic type
("pink eye" ) is more common in the
spring and summer months. Xanthematous conjunctivitis is often associated with
measles and scarlet fever. Conjunctivitis
due to intense light onsets 12 hours or
more after exposure. Iritis comes on
• gradually and the pain may awaken the
subject at night. Acute glaucoma is usually
preceded by a series of transitory attacks
of blurred vision before the acute attack
with severe pain develops. This attack
may come at night, in the early morning,
or in relation to some emotional disturbance.

cornea. In iritis there is some blurring of
vision. Glaucoma causes a rapid loss of
vision which becomes progressively worse
with each attack.
6. Systemic Complications

Glaucoma may cause prostration, nausea,
vomiting due to the severity of the pain
referred .
II. Examination of the Eye
1. Discharge

Lacrimation, but no discharge is present
with iritis and glaucoma. In conjunctivitis
the discharge is mucous or mucopurulent
causing the lids to stick together.
2. Conjunctiva

4. Pain

Conjunctivitis produces an itching and
smarting sensation which is most intense
in the lids. Instillation of 0.5% pontocaine anaesthetic provides instant relief
from the pain that is usually only a discomfort to the patient. Conjunctivitis due
to intense light is apt to be more severe
and accompanied by blepharospasm, photophobia, lacrimation, and small contracted pupils.
The pain of acute iritis is moderate to
severe, located within the eyeball and
radiating to the forehead and temple. It
is not relieved by closing the lids and is
worse at night. Accompanying tenderness
of the eyeballs suggests a superimposed
cyclitis.
Acute glaucoma causes severe pain in
the eye, radiating along all branches of
the fifth nerve and causing violent headache. Referred abdominal pain may be
present.
5. Visio11

There is no interference with vision in
conjunctivitis except blurring, caused by
discharge smeared over the surface of the
40

Conjunctiva reddened and opaque in
conjunctivitis, usually transparent in iritis,
conjested and chemotic in glaucoma.
3. lt1jection

In conjunctivitis the injection is most
marked U1 the fornices and fades as it
approaches the cornea. It is bright brick
red and is composed of a network of
superficial coarse anastomosing meshes of
vessels which can be moved with the
conjunctiva. In glaucoma, the injection is
diffuse, being circumcorneal and episcleral.
The injection in iritis is a pink color,
circumcorneal, deep, fades toward the fornices and cannot be displaced by movement of the conjunctiva.
4. Cornea

In acute conjunctivitis and iritis -the
cornea is transparent and sensitive. In a
few cases of iritis, there may be some
dust-like deposits on the posterior surface
of the cornea, more often the lower part,
and this may give a cloudy appearance to
the cornea. In acute glaucoma the cornea
is steamy, insensitive, often with punctate opacities present.
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5. Pupil

9. Tension

The pupil size and reaction is normal
in conjunctivitis, except in cases of severe
photophobia, e.g. snow blindness, when
the pupils are contracted. In acute iritis
the pupils are small, react sluggishly to
light and may be irregular, especially after
atropine. The pupil in glaucoma is dilated ,
ovoid, immobile and may show a greenish reflex. Glaucoma is usually unil ateral
at first onset.

The tension is normal in conjunctiv itis.
In iritis, the tension is usually normal but
it may show alterations. In the early stages
of iritis or iridocyclitis the pressure is
usually subnormal but in the later stages,
secondary glaucoma may develop due to
blockage of the filtration ang le with exudates or development of posterior syn echiae. Increased intraocular pressure is
pathognomonic of glaucoma.

6. Iris

OTHER CONDITIONS CAUSING
A RED PAINFUL EYE

No change occurs in conjunctivitis.
Iritis presents a swollen, dull and discoloured iris which may become greenish
in blue or gray irides or muddy in darker
colored irides. In glaucoma the iris is congested, discolored, dull and appears to be
pushed forward .
7. Depth of the Anterior Chamber

This is most easily determined by viewing the eye from above or the side with
good illumination. Acute glaucoma produces a shallow anterior chamber. If in
doubt the eye can be compared to that of
another patient, not to the opposite eye,
which is also usually shallow. The presence of an arcus senilis may make the
anterior chamber appear abnormally shallow but this is more apparent than real.
8. Character of the Media

A slit lamp microscope is needed in this
examination. The media is dear in uncomplicated conjunctivitis. In acute iritis
the media is turbid. In early stages of
iritis an "aqueous flare" is seen due to
the increased protein content of the
aqueous. With aggregation of large protein molecules " visible floaters" may be
seen and further aggregation may cause
keratic precipitates to form on the cornea
or hypopyon in the anterior chamber. In
acute glaucoma the media is clouded to
the degree that no details of the fundus
can be seen with the ophthalmoscope.
MARCH, 1960

1. Episcleritis and Scleritis

These are uncommon eye diseases . Episcleritis presents with slight pain and
photophobia, episcleral congestion, tenderness on pressure. A flat nodule in the
ciliary region on the temporal side should
aid in diagnosis. Scleritis is a lengthy and
often serious disease with tenderness of
the eye, increased tension and severe pain
w ith radiation to neighbouring regions.

2. Superficial Keratitis and Corneal
Abrasion

a) Serpigino11s or Infected Ulcer
A serpent ulcer must be suspected
whenever a gray or yeJlow area of infiltration is seen in the cornea, especially if
ma rked circumcorneal injection and pain
are present and other evidence of iritis.
Hypopyon appears very early associated
with acute iritis.

b) Herpetic Ulcer
This is very commo'h in children and
the presence of severe photophobia, lacrimation and pain which persists for a long
time should arouse suspicion . Instillation
of fluorescein stain may show dendritic
ulcers which if present should not be mistaken for any other corneal condition.

3. Deep Keratitis
The more common type is due to congenital syphilis. The presence of corneal
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opacities, pain, lacrimation and photophobia occurring with findings of congenital syphilis should make the diag nosis .

presses of saline water several times a
day followed by topical antibiotic or sulfonamide may shorten the course of this
self-limiting disease.

4. Foreign Body andj or Perforation

In adults 1% silver nitrate applied to
the palpebral conjunctiva may shorten the
length of the disease.

The patient's history is often enough to
find the cause but examination with
fluorescein should not be neglected.
X-ray may sometimes be helpful.
5. Sympathetic Ophthalmia

Development of the symptoms of a lowgrade uveitis in one eye, ten days to one
month after a perforating injury in the
opposite eye is serious, and the patient
should be re_ferred to an ophthalmologist.
6. Intraocular Tumor
a) Malignt111J Melanoma

Pain and secondary glaucoma develop
in the inflamma.tory stage. This is distinguished from primary glaucoma by the
fact that sight is involved before the in flammat-ory symptoms of pain and increased intraocular pressure appear. It is usually a unilateral disease, with no prodromal symptoms, no remissions and the
unaffected eye presents no symptoms of
glaucoma.
b) Retinoblastoma

This occurs almost invariably in children under 5 years of age who are brought
in because of a yellowish pupillary reflex
or crossing of the eye.
TREATMENT
If there is a causative factor, try to
eliminate this as well as the presenting
eye condition.
1. Awte Conjunctivitis

a) Acute Catarrhal Con;11nctivitiJ
("pink eye")

Children should be kept from school as
long as any secretion is present. Hot com-
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b) Allergic Con;rmctivitiJ

Hot compresses and cortisone relieve
the inflammation but the cause should be
searched for.
c) Con;rmctivitiJ following expoJure to
intenJe light

Topical pontocaine anesthetic is applied
and sedatives given for sleep.
2 . Acute Iritis and Irido-Cyclitis

(i) li<J'o atropine t.i .d. until all the
synechiae are broken.
( ii) Cortisone or hydrocortisone topically q.l.h. or q.2.h.
(iii) Moist hot compresses for several
hours each day.
(iv) Bed rest and protection from liJht.
3. Acute Glaucoma
Treat both eyes but the affected one
more.
( i) Intense miotic therapy
Eserine ;4-¥2% and pilocarpine
alternated.
(ii) Carbonic Anhydrase Inhibitors
Acetazolamide 500mgm. LV. stat.
250mgm. P.O. q.i .d.
(iii) Surgery- Iridectomy
( iv) Cold compresses and sedation.
4. Congenital Glaucoma
Surgery - goniotomy
5. Episcleritis and Scleritis

Find the cause and treat it. Symptomatic treatment, e.g. salicylates for pain.

U.W.O.
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6. Supedicial Keratitis and Corneal
Abrasion

ulcers and foreign bodies can be very
small and may be missed by examination
with a light.

a) Serpiginous Ulcer

Atropine should be used in all cases
- 1 drop of 1% t.i.d.
Topical antibiotics.
Bed rest, sedatives, darkened room.
b) Herpetic Ulcer
Local anesthetic and then 2% tr. of
iodine is swabbed over aU affected
parts of the cornea.
7.

Deep Keratitis

Vigorous
therapy.

chemotherapy

and

fever

8. Foreign Body andj or Pedoration

2. Allergic Conjunctivitis may be due
to the drug you are using, e.g. atropine
and antibiotics.

3. Persistent Conjunctivitis - Patency
of the tear duct should always be checked.
4. Severe kerato-conjunctivitis due to
exposure to intense light is usuaUy distinguished by the history and the removal of
pain by instillation of a topical anesthetic.
5. Glaucoma-Treat both eyes but the
affected one more.
6. Cortisone is contraindicated in cor·
neal ulcers.

If superficial, remove it. If it is deep,
refer the patient t o an ophthalmologist.

PITFALLS IN DIAGNOSIS
AND TREATMENT
1. Fluorescein Stain should be used to
determine if there is a corneal abrasion,
Ulcer or foreign body, if the cause of pain
or congestion cannot be found . Corneal

MARCH,

1960

REFERENCES
Ad ler, F. H .: G ifford 's Textbook of Oph·
thalmology, W . B. Saunders Co., Phil., 19~8 .
2. Dyson, C. : Lecture Notes, U.W .O ., London,
1959.
3. MacDonald, R. Keith : Mod. Med., Feb.: 69,
1958.
4. Perera, C. A.: May's Manual of the Diseases
of the Eye, Williams and Wilkins Co., Bal·
timore, 1957.
1.

43

Glaucoma
DOUGLAS E. BUSBY, '60

INTRODUCTION
Glaucoma is an eye disease, unilateral o r bilateral , in which th e intraocu lar
tension is raised above that which is norm al ( 20 to 2::; mm. H g. ) .
From American studies, it has been found that one-eighth of all blind persons
have lost theiL sig ht due to glaucoma. Three thousand, fiv e hundred new cases of
glaucoma are diagnosed each year and there are approximately one mill ion
undiagnosed cases of glaucoma in the nited States. As well, an es timated forty two thousand persons are bl ind from bilateral g laucoma and one hundred and
fifty thousand blind from unilateral g laucoma.
The incidence of glaucoma is in creasing in proportion to the number of perons in the age g roup over fo rty-five. The incidence is slightl y g reater in the
female population.

ANATOMY AND PHYSIOLOGY OF
THE AQUEOUS CAVITY
The aqueous cavity is formed in front
by the cornea, behind by the lens and
suspensory ligament and laterally by the
ligamentum pectinatum and the anterior
portion of the ciliary body. It is divided
into anterior and · posterior chambers by
the iris. Where the· sclerocorneal margin,
iris and ligamentum pectinatum meet is
the angle of the anterior chamber, the iris
angle or the filtration angle.
The ligamentum pectinatum, which connects the sclera to the root of the iris, is
formed by the breaking up of Descemet's
membrane at the margin of the cornea into
bundles of elastic tissue laminae covered
with endothelium. These laminae form
the spaces of Fontana. To their outer side
is the canal of Schlemm which is separated
from them by a delicate membrane.
The canal of Schlemm contains only
aqueous humor during life. The canal
drains outwardly through collector trunks
in the sclera. These eventually pass out
under the bulbar conjunctiva where they
are known as aqueous veins because they
contain the aqueous humor. The aqueous
veins eventually connect with blood containing veins.
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The aqueous humor is formed from the
diffusion and secretory activity of the
capillary bed of the ciliary processes and
by diffusion from the capillaries of the
iris. The humor passes from the posterior
to the anterior chamber through the pupil
space, leaving the eye mainly through the
filtration angle via the spaces of Fontana,
canal of Schlemm and venous tributaries.
Although the only lymphatics of <the eye
are in the conjunctiva, the aqueous humor,
inappropriately c.alled the "ocular lymph",
does not fulfill the same functions as
lymph found elsewhere in the body.
Under normal conditions, and of great
necessity for optical purposes, it remains
constant in amount and so maintains the
intraocular pressure essentially uniform.
The lens, and to some extent the cornea,
are devoid of blood vessels, so that their
nourishment (e.g. sugar, amino acids and
oxygen) must be largely supplied and
waste products of metabolism (e.g. carbon
dioxide) removed by this bathing fluid .
The aqueous humor also permeates the
gel -like vitreous humor and the intercellular spaces of the various ocular coats.
The aqueous humor contains qualitatively most of the blood crystalloids. As
compared to the blood, the concentrations
of protein, sugar, urea and chloride ions

U.W .O.
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are less, and the concentrations of ascorbate, lactate, bicarbonate and sodium ions
are greater. These materials diffuse from
the ciliary body and the iris. The ciliary
body also actively secretes bicarbonate,
and therefore sodium and water, through
a mechanism involvi ng the enzyme carbonic anhydrase. This lends reason to the
use of acetazolamide (Diamox) , a carbonic anhydrase inhibitor, in decreasing
the production of aqueous humor and thus
lowering the intraocular pressure.
The normal intraocular pressure is 20 to
25 mm. Hg. greater than the atmospheric
pressure. This high pressure contributes
to corneal curvature and, through the correct stromal pressure or stretch, to corneal
transparency. Therefore, this hig h presure is necessary for the maintenance of
the optical properties of the refracting
surfaces.
The intraocular pressure depends on the
volume of the contents and the elasticity
of t he globe. The rigidity of the sclera
increases with age., and intraocular inflammatory disease. Changes in the solid intraocular structures m~y cause a sudden rise
in pressure--e.g. cataract due to trauma or
needling for congenital cataracts. The volume of the fluid contents may increase if
the outflow of aqueous is impeded-e.g.
deposition of inflammatory material in
the spaces of Fontana, or adhesions of the
iris to the cornea in the angle, or a crowd ing of the filtration angle by the mydriatic iris where the angle is abnormally
narrow. An alteration in the amount of
fluid produced in the eye will likewise
alter the pressure.

DIAGNOSIS BY
THE DETERMINATION OF THE
INTRAOCULAR PRESSURE
1. Cannulation

The anterior chamber of the eye can be
cannulated and the intraocular pressure
measured with a manometer. This method
has been used only for studies with experimental animals.
MARCH,
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2.

Finger Palpation

The globe is palpated between the
index fingers. With experience, the
change in the intraocular pressure may be
noted by 't he amount of fluctuation felt .
3. Tonometry
The impressibility of the cornea is in
part measured by the internal pressure of
the eye and the rigidity of the ocular
coats. The tonometer measures the depth
of corneal indentation caused by a known
force acting over a constant area. By repeated measurements using different
weights, one can determine the effect of
ocular rigidity on the tonometer readings.
The coefficient of rigidity is determined
from Friedenwald's nomogram and the
correct intraocular pressure deduced.

DIAGNOSTIC USE OF
GONIOSCOPY
Gonioscopy affords a ready view of the
filtration angle in the living eye. It allows
the ophthalmologist to look at the angle
of the anterior chamber which is normally
hidden by the sclera at the limbus. The
instrument employs a suitable contact lens
to cancel corneal refraction and thus enables one to view the angle microscopically.

CLASSIFICATION OF GLAUCOMA
1. PRIMARY (without Antecedant Intraocular Disease)
(a) ANGLE CLOSURE GLAUCOMA
( n_arrow angle glaucoma)
(b) SIMPLE GLAUCOMA
(wide angle glaucoma)
2. SECONDARY (with Antecedant Intra-

ocular Disease) e.g. Iridocyclitis
3. INFANTILE GLAUCOMA (Congenital Glaucoma or Buphthalmos)
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~lauco~~-------------------------------------------1. PRIMARY GLAUCOMA

(a) ANGLE CLOSURE GLAUCOMA
(narrow angle glaucoma)
The patient with angle closure glaucoma may present with one of three clinical pictures or stages of the same disease,
each stage representing a progression in
severity. These stages are the prodromal,
the acute congestive glaucoma stage and the
stage of absolute glaucoma. Rarely the acute
congestive stage may appear without any
preceding prodromal period. The untreated prodromal stage usually progresses to
the acute congestive stage which, if untreated, progresses to the stage of absolute
glaucoma.
The anterior chamber is abnormally
shaUow in angle closu.re glaucoma, and
thus the filtration angle is more liable to
be obstructed, particularly if the pupil is
dilated or the iris pushed forward . Therefore the eye may be normal until a precipitating factor contributes to pupillary
dilatation. This may be an emotional
stress, mydriasis when testing refraction
or a prolonged stay in a dark room.
The signs and symptoms usually appear
after the age of thirty, probably due to
the growth of the lens which pushes the
root of the iris forward. A hereditary
tendency has been described. Persons with
a small cornea or hyperopia are more
likely to develop the disease.
PRODROMAL SfAGE
Clinical Picture
Associated with narrow, partially obstructed angles, the development of angle
closure glaucoma is usually gradual, occurring in the form of episodes with so-called
prodromal symptoms. These symptoms
are usually brought to the attention of the
family doctor and frequently presage the
onset of the stage of acute congestive
glaucoma. The patient usually begins to
notice that his vision is becoming hazy,
foggy or smoky, often associated with the
appearance of rainbow tints or coloured
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halos around lights, especially at night.
Glaucoma may be suspected if the patient
suddenly becomes presbyopic, for a
prodromal episode may produce some prolonged diminution in the power of accommodation, and this may cause the patient
to request stronger reading glasses. The
person may complain of a slight aching
pain or sense of pressure associated with
tenderness in one or both eyes, usually
coinciding with other symptoms.
The pupil is often somewhat dilated
and sluggish in reaction. The cornea may
be slightly cloudy due to epithelial
edema. Occasionally some circumcorneal
vascular injection may be present.
These episodes may be evoked by many
factors, including darknes , insufficient
food , indigestion , insomnia, dissipation,
overeating, worry, an illness, venous congestion of any cause, an emotional upset
of any cause, or for no apparent reason.
The episodes are evanescent at first, lasting minutes to hours, after which the eye
apparently returns to normal. But, if this
stage of the disease is allowed to progress,
more and more closure of the angle results
and sooner or later an acute, full-fledged
attack will develop.
TREATMENT

Medical
The patient with angle closure glaucoma
should be referred to an ophthalmologist.
The medication of choice is a miotic,
which pulls the iris out of the filtration
angle. Pilocarpine nitrate (one to four
per cent) may be prescribed, placing one
drop in the eye four or five times a day
and if entering a movie theatre, staying
awake at night, or if under emotional
stress. Eserine sulphate (Y-i to % per
cent) may be used, but not as a long term
therapy.
The patient should be reassessed frequently, with particular emphasis on the
state of his intraocular pressure and fields
of vision.

U.W.O.
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S1trgical
The surgical relief of the intraocular
pressure in the prodromal stage is debatable, for some feel that this is an ocular
emergency. Surgery is indicated if the
medical treatment fails or if the patient's
vision continues to deteriorate.
STAGE OF ACUTE
CONGESTIVE GLAUCOMA
The stage of acute congestive glaucoma
may not be preceded by the prodromal
stage. This stage may follow a series of
prodromal episodes or may appear suddenly from one to six hours after a mydri atic, such as homatropine which has been
used to paralyze the ciliary muscle when
testing for refraction.

Clinical Picture
The stage of acute congestive glaucoma
usually onsets suddenly, heralded by an
acute, severe pain in the eye. Nausea and
vomiting, abdominal pain, febrile disturbances and collapse are commonly associated. The eye is acutely congested, the
conjunctiva and lids edematous. Circumcorneal vascular injection may be marked
due to a dilatation of the episcleral veins.
The cornea is insensible to touch, cloudy
or hazy, and may have opacities. The
pupil dilates unevenly and its reaction to
light and accommodation may be abolished. The intraocular pressure pushes the
periphery of the iris against the periphery
of the cornea and ad hesions, called peri pheral anterior synechiae, form between
them . The vision becomes rapidly and
markedly decreased, even to light perception. If allowed to continue untreated ,
these signs and symptoms may remiss but
the tension and visual defects remain .
However, this stage recurs and the disease
progresses to the stage of absolute
glaucoma.
TREATMENf
Medical
The stage of acute congestive glaucoma
must be treated immediately by a compeMARcH, 1960

tent ophthalmologist. A course of ese.rine
.sulphate (Y-1 to Y2 per .cent) may be givel
beginning with one drop in the eye every
ten minutes for six doses, followed by one
drop every fifteen minutes for four doses,
then one drop every thirty minutes for
two doses. Acetazolamide (Diamox), a
carbonic anhydrase inhibitor is usually
given , beginning immediately with 500
mg. intravenously, followed by 250 mg.
orally four times a day. Intravenous urea,
which increases the osmotic pressure, may
help to decrease the intraocular pressure.
The patient may be given morphine or an
appropriate analgesic as well as the frequent application of hot compresses.

Surgical
Surgical treatment is advised in many
cases presenting with this stage of angle
closure glaucoma. The optic nerve may
be destroyed in a day or two if the pressure continues to be elevated.
A failure to respond t o medical management constitutes a surgical emergency,
especially if the tension is not relieved in
three hours. The surgeon cuts into the
eye to free the anterior angle which has
been closed off, or to establish, by
trephine au.xiliary drainage channels.
Peripheral iridotomy is now thought to
be indicated by some, but not all, surgeons
in angle closure cases where permanent
synechiae have not formed and as a prophylactic procedure in the second eye
when the first eye has developed angle
clo ure glaucoma. Glaucoma is usually a
bilateral disease.
STAGE OF ABSOLUTE GLAUCOMA
The eye is blind. Pain may be present
or gone. Usually the other symptoms of
the congestive stage have decreased. The
zone of circumcorneal injection remains.
The only treatment is surgical-ennucleation before degeneration begins.
(b) SIMPLE GLAUCOMA (wide angle
glaucoma)
Simple glaucoma occurs most commonly
in the older age group. This chronic dis-
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~lauconza--------------------------------------------ease accounts for over eighty per cent of
all types of glaucoma.

the optic nerve
deeply cupped.

Although no etiology has been described, some attribute the elevated intraocular pressure to sclerotic changes either
in the spaces of Fontana or in the vessels
leading away from the canal of Schlemm.
The anterior chamber is of average depth
and the angle is not narrowed. The intraocular pressure shows a variable response
to the miotics and is only slightly affected
by the mydriatics.

Beginning temporarily at first, the optic
disc shows cupping and pallor which resembles the normal physiological cup
except that it is broader and deeper. The
lamina cribosa yields backwards and a
deeper excavation is formed . The vessels
are pushed to the nasal side above and
below t he cup and bend over the sharp
edges acutely. The vessels may disappear
at the edge of the cup and reappear at a
different situation on the cup floor.

Clinkal Picture

An examination of the visual fields
early in the disease demonstrates a partial
loss of vision in the nasal fields with some
enlargement of the blind spot. As the
cupping progresses, central acuity becomes
affected and in the last stages may be the
first indication to the patient of his disease. Finally the reaction to light is abolished.

Of great importance is the fact that the
patient may have no complaints relative to
his eyes until late in the disease, when the
optic nerves have been seriously affected
and the visual fields have contracted to an
alarming extent. The disease is frequently
discovered when the doctor observes that
the patient has a loss of focusing power
greater than that warranted by his age,
and has become presbyopic earlier than
the normal individual. The patient may
have been changing his glasses frequently
with no relief of his occasional vague
headaches.
Simple glaucoma may present with
every grade of severity, however. No cases
are subject to acute rises in pressure, not
even with pupillary dilatation. Prodromal
episodes, pain and headache are conspicuously absent. A slight circumcorneal injection may be present, even in the
absence of symptoms. The pupil may be
slightly or moderately dilated and sluggish. In a few cases, the intraocular pressure may rise sufficiently to embarrass the
return flow of blood from the eye, producing an acute, congestive phase.
The untreated simple glaucoma may result in a chronically inflamed, blind, painful eye. The cornea becomes steamy and
anaesthetic rto touch. Blebs form under
the corneal epithelium which break and
cause great annoyance to the patient. The
lens may become cataractous. By this time
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usually atrophic and

Tonography, which is in essence a measurement of aqueous outflow, is valuable
here. The intraocular pressure is slightly
increased early in the disease, but not
throughout the day. The normal diurnal
variation in pressure is exaggerated, with
the greatest variation occurring in the
morning. The pressure rarely rises above
40 to 50 mm. Hg., even when the disease
is well established.

TREATMENT
Prophylaxis
One should suspect glaucoma in everyone over forty years of age. Some ophthalmologists advise tonometry every three
years on all persons over forty-five. An
awareness of the importance of this by all
medical practitioners (especially on those
patients who require frequent changes of
glasses) , may result in the diagnosis of
most cases of simple glaucoma in the
earliest stages.
Medical
The medical approach is preferred, but
surgery may be required if the patient
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fails to do well. Above all, the patient
must learn that his disease requires the
utmost of faithful care. Frequent examinations by an ophthalmologist are a must.
The patient must refrain from ingesting
large amounts of fluid. The volume of
the fluid, e.g. beer, coffee, tea, and not
the kind of fluid , is the important factor
here.
Miotic drops of pilocarpine nitrate (1
to 4 per cent) are usually prescribed, the
dose depending on the degree of pressure
elevation when discovered. Eserine sulphate (~ to ¥2 per cent) may be used,
but not as a long term therapy. Acetazolamide (Diamox) may be given to supplement the miotics, especially in those
cases of acute high pressure, until treated
surgically. It may be used for long periods,
but side effects should be watched for.

S11rgicaJ
Surgery is indicated if the patient fails
to do well medically, that is, if the pressure continues to rise and the visual fields
continue to show a progressive loss of
vision. Relief may follow either a corneoscleral trephine or an iridenclesis.

U. SECONDARY GLAUCOMA
This type of glaucoma has an obvious
initial cause. Inflammatory material may
be deposited in ,t he spaces of Fontana or
adhesions formed between the iris and the
cornea in the angle by inflammatory diseases such as iritis and iridocyclitis.
Occlusion of the central retinal vein
leading to rubeosis iritis, trauma to the
eye resulting in hyphema (blood in the
anterior chamber), and intraocular tumors
may cause sudden and severe rises in the
intraocular pressure. An anterior disclocation of the lens may block the entrance of
the aqueous humor into the anterior chamber and a backward dislocation may,
through pressure on the ciliary body, cause
an increased production of aqueous
humor.
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The clinical picture varies as to the
severity of the me 10 pressure. Sudden
excruciating pain may be accompanied by
nausea and vomiting. The conjunctivae
become congested and edematous, the
cornea steamy and the globe hard.
Depending on the severity of the glaucoma, medical or surgical approaches to
the relief of the pressure are required
immediately. Adhesions and inflammatory
material, which commonly cause this condition, may be reduced by the use of
mydriatics and corticosteroids in the treatment of predisposing infections. Diamox
may be given as a prophylactic "stop gap''
to the development of glaucoma.

III. INFANfiLE GLAUCOMA
(Congenital Glaucoma, Bupthalmos)
Buphthalmos is a rare congenital type
of glaucoma generally affecting males and
generally occurring bilateraJiy. Heredity
appears to play an important part in its
incidence.
The increased intraocular pressure appears to be due to a persistence of some
of the embryonic mesodermal tissue
which impedes the outflow of aqueous
humor from the eye. Due to the great
stretching capacity of the infantile global
stroma, the infant has a large eye, the socalled "ox eye". The sclera is thin and
bluish. The growing cornea enlarges and
may become cloudy or opaque. The optic
disc is pushed backwards, forming a deep
cup with a sharp edge over which the
nerve fibres are stretched. The major
symptoms are extreme irritibality and
photophobia.
Unless recognized and treated early, the
condition results in an incurable blindness.
The child should be referred to a competent ophthalmic surgeon as soon as possible.
The author wishes to express appreciation to
Dr. C. Dyson for his interest and suggestions
in the preparation of this article.
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CONGENITAL TOXOPLASMOSIS
John R. Fair, Am. J. of Ophthalmology
48 (2) Aug. 1_959, p. 165.
The purpose of this paper was to try
and determine the incidence of congenital
toxoplasmosis in three schools for the
blind in the United States.
Now one can say with reason able certainty that:
1. Congenital toxoplasmosis is much
more common than previously supposed.

2. Its commoneSt form is that in which
chorioretinitis is the only clinical manifestation of the disease.

3. Many cases of active chorioretinitis
formerly thought of as being due to
"acquired" toxoplasmosis are actually only
recurrences of the congenital infection.

•

A survey of 467 students in state schools
for the blind revealed 26 cases of chorioretinitis. Of these 22 or 84 ·o gave. posi-

S. Horsely, M. E., Lewis, P. M., and Packer,
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tive skin tests for toxoplasmosis compared
with 17% positive in the remaining 441
students. Twenty mothers were available
for serological study. Fifteen students
with positive skin and dye tests had
mothers with positive dye tests, suggesting
congenital toxoplasmosis as the cause of
chorioretinitis in these cases. Three children gave negative skin and dye tests as
did their mothers, suggesting other causes
for congenital toxoplasmosis than toxoplasma. In two cases, dye tests were negative in the mother of a child with positive
skin and dye tests for toxoplasmosis.
It is suggested that congenital toxoplasmosis is a public health problem worthy
of real concern, and further studies are
proposed with the idea of establishing the
incidence of the disease, and further consideration of the possibility of immunizing previously uninfected pregnant women
in an attempt to prevent the congenital
infection as its treatment is entirely unsuccessful.
- R. B. Passi, 60
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Systemic Disease and the Eye
JAMES R. COLWILL, '61

INTRODUCTION
The eye is a two-way window, one through which !he patient ees out and
through which the doctor may look in. A look lhrough this window may reflect
the first signs of systemic disease or some of the last signs. Ophthalmoscopic
examination of the fundus oculi may reveal edema, hemorrhage, exudation, vessel
changes or other signs, all useful in the assessment of systemic disease as to degree
or nature. Corneal, conjunctival and uveal tract lesions may al o be important
sequel ae of systemic disease.
The large, but incomplete, clas ification presented here groups the systemic
diseases most often producing ocular disorders. Detai led discussion attempts to
cover only the vascu lar retinopathies as classified by D uke-Elder.
(I) Arteriosclerotic retinopathy.
(2) Hypertensive retinopathy.
(3) Renal retinopathy.
(4) Toxemic retinopathy of pregnancy .
( 5) D iabetic reti nopathy.
Emphasis is placed on the ophthalmo copic pathology.

CLASSIFICATION

L Vascular Diseases
1.

2.

Arteriosclerosis
Hypertension
(a) Renal retinopathy
(b) Toxem ic retinopathy of pregnancy.

3. Subacute bacterial endocarditis.

D. Blood Dyscrasias
1. Pernicious anemia
2. Thrombocytocytopenic purpura
3. Leukemia
III. Endocrine Diseases
1. Diabetes mellitus
2. Thyrotoxicosis
3. Thyrotropic exophthalmos
4. Myxedema
5. Hypoparathyroidism

V. Chronic Granulomatous Diseases
L

2.
3.
4.
5.

VI. Systemic Viral Diseases
1.
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Herpes simplex

2. Herpes zoster
3. Poliomyelitis

4. Rubeola
5. Rubella

VII. Collagen Diseases
1. Disseminated lupus erythematous

2. Periarteritis nodosa

3. Rheumatoid arthritis

VIII. Pbakomatoses
L

IV. Dietary Deficiency
Avitaminosis A, B1 , or C.

Tuberculosis
Sarcoidosis
Brucellosis
Syphilis
Toxoplasmosis

Neurofibromatosis

2. Tuberous sclerosis

3. Angiomatosis retinae
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RETINOPATHY
Incidence
Sclerotic changes in vessel walls are not
common before fifty-fi ve years of age.
Many elderly people develop sclerosis in
retinal vessels which may or may not produce a pure arteriosclerotic retinopathy.
Pathology
Atherosclerosis and arteriolar clerosis
are the chief types of arteriosclerosis seen
in retinal vessels. The uncomplicated picture of arteriosclerotic retinopathy is often
aggravated and advanced by hypertension,
diabetes or glomerulonephritis.
Normally the vein lies beneath the
artery at the arterio-venous crossing.
There is no compression and no change in
course of the vein which may be partl y
visible through the artery. Thickening of
the artery wall obscures the vein at the
crossing, producing a picture called
arterio-venous nicking. The thickening is
due to fibrosis and lipoidal infiltration
which gives the wall a milky appearance
on either side of the blood column. This
is called "pipestem-sheathing" . Advanced
arteriosclerosis obstructs the vein, wh ich
becomes S-shaped.
The medial coat of the artery is responsible for the production of a light
reflex which should be a bright line.
Medial thickening plus an increase in its
refractive index causes widened and increased brightness of the light streak. The
arteries are then likened to copper wires.
Often such vessels also appear beaded .
When hyaline is deposited beneath the
epithelium, the arteries are said to resemble silver wires. Complete occlusion of
arteries produces the appearance of white
threads distal to the occlusion. The lumen
becomes narrowed, the wall thickened and
the length increased in arteriosclerotic
arteries. Since arterial waJls are usually
not seen, the vessel appears narrower. Increased length produces corkscrew shaped
vessels in the macular region .

5-2

Small, discrete, bright exudates may
occur in small numbers and retinal hemorrhages may be present but vessel changes
are the hallmark in arteriosclerotic retinopathy. Transient blindness may occur due
to arterial spasm and a gradual optic
atrophy may set in.
Treatment
Since the atheromatous and sclerotic
changes cannot be controlled, treatment is
usually directed at the associated hypertension which often occurs with arteriosclerotic disease.
HYPERTENSIVE RETINOPATHY
Incidence
The ch anges of hypertensive retinopathy
may occur in the relatively normal fundus
of a young person but they are usually
associated with narrow, attenuated arteries
characteristic of hypertension of some
duration.
Pathology
There is a generalized contraction or
narrowing of the retinal arterioles. .Arterial, venous or capillary hemorrhages of
the nerve fibre layer occur in advanced
hypertension. These may be single or in
showers and are most commonly located
within two or three disc diameters of the
optic disc. The presence of these linear,
elongated, streak or flame-shaped hemorrhages may mean acceleration of a previously benign process. Peripherally the
veins become dilated and tortuous. There
may be arterio-venous crossing changes
due to thickened arterial walls. A loss of
physiologic cupping with swelling of the
optic disc may simulate papilledema. This
finding is regarded as the best sign that a
patient had entered an accelerated phase
suggestive of malignant hypertension.
When the diastolic blood pressure exceeds 130mm Hg, large "cotton-wool"
exudates form in the superficial layers of
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the retina. These are pale infarcts related
to small thrombotic arterioles. Hard, waxy
exudates like those seen in diabetic retinopathy may be present.
As retinal edema clears, white streaks
may form a "star-figure" in the macula.
The absorption of hemorrhage may leave
pigment spots in the posterior pole.
Retinal changes in combined hypertension
and arteriosclerosis have been classified by
Keith and Wagner as follows .
Grade 1:
Arteriolar caliber is reduced to threequarters or one-half that of corresponding
veins. No hemorrhages or exudates.
Grade ll :
Further reduction in arteriolar caliber.
Focal constriction in arteriolar tree. No
exudates or hemorrhages.
Grade lll :
Appearance of flame-shaped hemorrhages andj or "cotton-wool" patches.
Edema residues may be present.
Grade IV :
The above plus disc edema from mild
to a choked disc.

Treatment
With early medical or surgical trea,tment of the hypertension, hypertensive
retinopathy can regress without leaving
vessel or retinal changes. The patient
should avoid nervous tension, avoid nicotine and adhere to a low salt diet. The
medical treatment employs ganglionic
blocking agents while the surgical treatment is sympathectomy.

RENAL REfiNOPATHY

Pathology

Marked retinal edema and "cottonwool" exudates are the hallmarks of renal
retinography. Edema of the optic disc
produces blurred margins and a picture
not unlike papi!Iedema. Other findings of
acute glomerulonephritis include narrowing of retinal arterioles, white lines along
the paths of vessels, superficial and deep
hemorrhages. Chronic glomerulonephritis
associated with hypertension produces
flame-shaped hemorrhages and "cottonwool" exudates. A stellate figure may
often be present in the macula. Vessels
show angular tortuosity.
Treatment
The treatment is that of the nephritis.
TOXIC REI'INOPATHY OF
PREGNANCY

Incidence
This is a type of hypertensive retinopathy accompanying toxemia of pregnancy.
Onset is usually sudden in the ninth
month.
Pathology

The retinal changes run parallel with
the degree of hypertension present. The
first sign to present itself is the narrowing
of arterioles with spasm. If eclampsia is allowed to develop edema of the optic disc,
"cotton-wool" exudates and small flameshaped hemorrhages appear. Hyaline and
lipoid may also be deposited. Exudation
may cause detachment of the retina.
Treatment
The appearance of retinopathy is sufficient justification for the termination of
pregnancy.

Incidence
Diffuse glomerulonephritis in all its
forms has been found to give rise to a
retinopathy in all age groups. To call this
a renal or a hypertensive retinopathy may
often be a distinction of degree.
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DIABETIC REfiNOPATHY

Incidence
Diabetic retinopathy is not related to
severity or treatm.e nt of diabetes mellitus
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twenty years or more have some form of
retinal lesion.
Pathology
The ophthalmoscopic picture of uncomplicated diabetic retinopathy is specific
enough that it sometimes enables the
ophthalmologist to make an initial diagnosis of diabetes mellitus. One of the
earliest signs is venous engorgement which
may be subtle enough that it is missed.
Capillary aneurysms are the hallmark and
are rare findings in conditions other than
diabetic retinopathy. These are saccular
dilatations of venous ends of capillaries
which ar ise in the inner nuclear layer or
the outer plexiform layer of the retina.
Because of this deep location they are first
seen as punctate red or red-purple dots in
the macular area. These aneurysms in crease in size and number to form a lacy
pattern around the macula. Hemorrhage
from these aneurysms appears as rounded
or oval extravasations with sharply demarked edges. Extensive leakage invades
anterior structures, eventually producing
subhyaloid and vitreous hemorrhages. Recurrent vitreous hemorrhages which undergo organization rather than resorption
result in new growth of delicate blood
vessels and connective tissue called retinitis proliferans.
In the outer plexiform layer of the
retina, sharply circumscribed exudates are
formed from inspissated, proteinaceous
material. These exudates are small, somewhat glistening, yellow or waxy and they
often surround the macular region . They
may later coalesce to form a heavy sheet
of exudate encircling the macula. This
condition of circinate retinitis is suggestive of diabetes mellitus but it is not pathognomonic. Diabetes, hypertension a_~d
renal disease may coexist, producing a
complex retinopathy.
" Cotton - wool"
patches may make their appearance in a
diabetic retinopathy which would suggest
a complicating hypertension.
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Treatment
Control of the underlying systemic disease must be maintained but offers little
as a preventive or arrestive measure of
diabetic retinopathy. Some believe that
chronic infection is important and should
be treated vigorously. Hypophysectomy or
adrenalectomy may be of some value in
arresting the retinal changes which ultimately cause blindness in all too many
cases.

SUMMARY
The ophthalmoscope is a very useful
instrument with which examination of the
eye grounds provides much useful information in the assessment of systemic disease.
The fi ve vascular retinopathies discussed
here may exist individually, presenting
clear-cut signs in the fundus oculi. Usually one or more of these are combined,
presenting a complex of signs.
When dealing with systemic disease, the
doctor should look into the patient's eye
- he may see much of importance!
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Diseases of the External Ear
CAROLYNNE HOBBS, '61

INTRODUCTION
The subject of the " Disease of the External Ear " is so vast that to consider it
in detail is beyond the scope of a single article. A few of the more common conditions will be considered .

ANATOMY
The structure of the external ear is of
such a nature that it predisposes to a number of conditions. The auricles are exposed structures situated laterally on the
head. They are in positions where they
may easily be traumatized, as by blows to
the head while boxing. They have a
meagre blood supply, so that upon exposure to cold temperatures, they may easily
become frostbitten . The auricle is composed mainly of cartilage with a dependent lobe mainly of fatty tissue. This cartilage is covered with perichondrium, which
may become inflamed, resulting in an
accumulation of fluid between the two
layers. The skin is closely adherent to the
perichondrium with little subcutaneous
tissue. The ear is developed from the first
and . second visceral arches and the first
pharyngeal cleft.
The external auditory canal extends
from the auricle, peripherally, to the eardrum, medially. It is composed of two
structures, a cartilagenous outer portion
and in osseous inner portion, both of
which are covered by skin. The skin has
its accessory dermal structures-hair and
sudoriferous glands, and special cerumen
secreting glands.

(a) DISEASES OF THE AURICLE
1. Malformations

Congenital malformations of the auricle
are important because of the cosmetic
point of view. If, however, they are asso-ciated with an occlusion of the external
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auditory canal, the hearing will be disturbed. They occur as a result of maldevelopment of the first and second visceral arches and t he first pharyngeal cleft.
The most common malformation is undue
prominence of the auricles. They may be
corrected surgically by removing a flap of
skin from the posterior of the ear and
suturing the ear closer to the skull. More
extreme malformations are aplasia of one
or both ears, absence of a part of an ear,
asymmetry of the ears, polyotia, microtia,
abnormal position, and many others.
Many of these may be improved by plastic
surgery.
2. Hematoma
A hematoma of the auricle is a collection of blood between the cartilage and
the perichondrium. It is found to occur
usually as a result of local trauma to the
ear. Boxers and wrestlers are particularly
prone to this injury. It is a bluish-red
swelling, localized on the anterior surface
of the ear, often obliterating the space between the helix and the antihelix. It is
warm to touch and feels boggy. It does
not transilluminate. At first, the ear feels
heavy to the patient, and, as more blood
accumulates, there will be pain. If the
amount of blood is small, it will likely resolve, with the absorption of the blood,
leaving a cosmetically acceptable ear. However, the blood may go on to organization
and the formation of a thickened and deformed ear. If infection occurs, a perichondritis will cause a destruction of the
cartilage, and a shriveling of the auricle.
The best treatment is prophylactic. Ath-
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letes should be advised to wear protective
helmets. If the hematoma is small. it is
best allowed to resolve. There is a difference of opinion as to management of a
large hematoma. If it is recent, some
authorities suggest aspiration and drainage, while others feel this is useless. If it
is advanced, a concave longitudinal incision
should be made on the anterior surface of
the ear, the clot should be evacuated, and
the wound packed with gauze for several
days to allow drainage.
Repeated trauma and hematoma will result in a "cauliflower ear".

3. Frostbite
The auricle has a meagre and sluggish
blood supply. It is not surprising that exposure to extremely cold temperatures, or
even to moderate temperatures, can result
in frostbite. At first the ear is hyperemic
and pink. Then suddenly, any tingling
that the patient experiences stops and the
affected part, upon examination, is seen to
be blanched, waxy white, and vesiculated.
If the blood supply is not improved, the
area will become purple and then brownish black with gangrene. Care must be
taken not to break the vesicles and to introduce a secondary infection (perichondritis), which can cause a malformation of
the cartilage. The best treatment is really
prophylactic. A hat or scarf will protect
against frostbite. It is helpful •to rub the
ears gently with cold hands or with snow
until the return of circulation is indicated
by sensation and pain. If it is available,
an anticoagulant may be helpful to prevent thrombosis of the erythrocytes in the
blood vessels, after the transudation of
plasma into the tissues. Local ointments
containing camphor or zinc oxide are
occasionally of value.
Protection from renewed exposure is
important to prevent further trauma to
the auricle.
4. Perichondritis
Perichondritis is an inflammation of the
auricular perichondrium with the formatio of pus or serum between it and the
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auricular cartilage. It may be caused by
an infected hematoma, an extension from
a furuncle on the posterior meatal wall,
or sometimes from a previous radical mastoid operation.
The patient experiences severe auricular
pain. There is an area of localized swelling of the anterior surface of the auricle,
which is dusky red, tense, and extremely
sensitive. There are constitutional symptoms-fever and malaise. This lesion may
terminate in a variety of ways. It may
undergo resolution with absorption of pus
or serum and a return to the normal.
There may be local recovery, with considerable permanent thickening and deformity. The presence and pressure of the pus
may give rise to necrosis of the cartilage,
with very great permanent deformity.
The treatment varies with the severity
and extent of the lesion. When the dis·
ease is localized to a small area, the inflammation may be controlled with hot
boric acid solution dressings. Penicillin
may be given. When the disease is extensive, free incision and drainage under gen·
eral anesthetic will probably prevent
necrosis of the cartilage.
5. Diseases of the Skin

The skin covering the auricle and the
external auditory canal is subject to many
of the same diseases as the skin covering
the rest of the body. Seborrheic derma·
titis, eczema, herpes zoster, impetigo,
erysipelas, variola, and lupus should all be
considered in a differential diagnosis.
(b) DISEASES OF THE EXTERNAL
AUDITORY CANAL
1.

Impacted Cerumen

Cerumen (wax) is secreted from ceruminous glands in the outer part of the
membrano-cartilagenous meatus. Cerumen
should be confined to this outer membranous portion, but sometimes it becomes
pushed in toward the drum, where it fills
the meatus. Usually, it is fluid enough to
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flow to the external orifice where it is
removed by washing. Impacted cerumen
may result from excessive secretion, a narrow canal, an exceptionally tenaceous wax,
a mechanical obstruction to the discharge,
or following eczema of the canal, dermatitis, or the use of irritating soaps.
The patient experiences a sense of fullness in the affected ear, a partial deafness
if the meatus is not completely occluded,
or a complete deafness if the occlusion is
complete. Some patients complain of tinnitus, and a "reflex ear cough" caused by
pressure of the wax on the auricular
branch of the vagus nerve. There may be
pain if there is pressure on inflamed canal
walls or on the ear drum.
The wax may often be removed by
syringing, if it is possible to introduce the
water between the wax and the drum.
Sometimes an instrument can be hooked
around the wax so that it may be pulled
out. If the cerumen is solid, it may be removed piecemeal. Sodium bicarbonate,
hydrogen peroxide, or liquid paraffin
drops help to soften and remove the wax.
2. Foreign

Bodies

Foreign bodies in •t he external auditory
canal may be animate, inanimate, or hygroscopic. In adults, foreign bodies may be
accidentally introduced, but often, in children, they are deliberately placed in the
ear. Often foreign bodies produce no
symptoms, and may remain unnoticed for
years. If there is an occlusion of the canal,
there will be a deafness. There may be
discomfort if the body is close to the tympanic membrane. If the object is hygroscopic, and liable to swell, pain may be
produced from pressure on the canal
walls. Animate objects may cause a very
annoying itching, if they are still alive in
the ear. It should be remembered that
more harmful results occur from unskilled
instrumentation than from the foreign
body itself. Cases have been recorded with
ruptured drums, removed ossicles, and
even death.
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3. Furunculosis
This condition is most frequently due to
direct trauma, followed by infection of the
hair follicles and subaceous glands with
staphylococcus pyogenes. It occurs in debilitated individuals with oily skins and
furuncles elsewhere on the body. &catching with foreign objects to relieve itching
can cause an abrasion which may become
easily infected. It is very common in the
summer months, when there is swimming.
Middle ear suppuration and the lack of
general hygiene can predispose to infection.
The ear is acutely tender. The pain is
sudden in onset, and is extreme, pulsating,
continuous and "drawing". If the furuncle
is on the anterior wall, there may be
edema of the lower eyelid, and pain in
the pre-auricular gland, and in the ear
upon movement of the jaw. If it is on the
posterior wall, the auricle will be erect,
and there will be edema over the mastoid
bone, with obliteration of the retro-auricular fold. There is lympadenopathy in the
ear region. The body temperature is often
elevated 99"-100". The hearing is usually
only slightly impaired.
Furunculosis must be differentiated
from otitis media and mastoiditis. It is a
serious condition which may progress to
perichondritis, superficial bone necrosis,
or periauricular abscess.
In treating furunculosis, it is important
to control the pain. Codeine is considered
best in this condition. Continuous warm,
moist compresses will localize the furuncle. Sulphonamides and penicillin may
be given. The underlying condition should
be treated and the patient should be investigated for diabetes.
CONCLUSION
In this short paper, the more common
conditions of the external ear have been
described. Since many are relatively minor
disorders, they are often neglected in a
consideration of this area.
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Testing visual acuity and taking visual
fields are really inadequate for diagnostic
criteria for optic atrophy. Kestenbaum in
1946 studied the capillary arrangement on
the optic disc and attempted to point out
their possible utility in the diagnosis of
primary optic atrophy, and called this the
capillary number test.
In order to set a numerical value on the
degree of atrophy, the vessels which
passed over the margin of the disc were
counted. One starts at the 12 o'clock point
and counts the vessels separately. Without
dilatation of the pupil there are usually 9
large vessels ( 4 or 5 veins and 4 or 5
arteries) and about 10 small vessels.
(Small vessels are those which cannot be
recognized as arteries or veins.) In
primary optic atrophy t he number of
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arteries and veins remain unchanged but
the number of small vessels is diminished
to 7-6-5 or less, so tha.t .an approximate
numerical measure of the degree of pallor
is possible.
Using this technique, Dr. Alfred Kant
tested patients at the out-patient department of the Massachusetts Eye and Ear
Infirmary. From his studies he concluded
the following:
1. The number of small vessels on the
disc expressed the degree of functional
integrity of the nerve or conversely it indicated the degree of total atrophy present.
Thus the larger the visual field, the greater
should be the number of small vessels.

2. The greater the visual acuity the
greater should be the number of small
vessels provided that the decrease in visual
acuity was part of overall atrophy and not
due to selective atrophy.

-C. Wright, '60
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Otitis Media
DON MacKAY, '60

INTRODUCfiON
Otitis media is defined as an inflammation of the middle ear or tympanum.
This condition is much more common in children than in adults and no physical
examination of a child is complete without seeing the eardrums.
Intelligent use of antibiotic therapy has diminished the frequency of progression to severe illness and perforation. Inadequate therapy is responsible for most
of the present-day complications.

CLASSIFICATION
A. Acute
(1) Non-suppurative (serous,
secretory)
(2) Suppurative (purulent)
B. Chronic
(1) Non-suppurative (serous,
secretory)
(2) Suppurative (purulent)
A. (1) ACUTE NON-SUPPURATIVE
OTITIS MEDIA
Etiology
The basic etiological factor is obstruction of the Eustachian tube and this is
usually on an inflammatory basis. The
inflammation may start in the nasopharynx or vicinity and spread via the
Eustachian tube, obstructing it by edematous swelling of the mucous membranes.
Following this, there may be formation
of a serous effusion or transudate in the
middle ear. Other less common causes of
obstruction are simple lymphoid tissue
hyperplasia in nasopharynx, allergic reactions, tumors, scars, etc.
Symptoms and Signs
(1) Fullness or "stopped up" sensation.
(2) Sensation of fluid in ear.
(3) Numbness or deadness about the ·ear.
( 4) There may or may not be mild earache present.
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(5) Appearance of eardrum :
Pinkish blue or diffuse injection
with prominent vascular markings
and thickening of the drum. There
may appear to be a yellow or amber
colored fluid behind the drum .

(6) There is usually some hearing loss of
a conductive type.
(7) If required, the presence of fluid in
the middle ear may be confirmed by
puncture or paracentesis with a bevelled needle.

Diagnosis
(1) History
(2) Symptoms and Signs
(3) With or without aspiration
myringotomy.

or

Management
(a) Conservative
If patient is suffering no acute distress,
leave alone but keep under observation . It
often resolves spontaneously.
(b) Defi17itive
(1) Try Eustachian tube inflation if no
acute inflammation is present.
(2) Analgesics
(1) "Auralgan" eardrops q 2-3 h.
(antipyrine + ethylamino
Benzoate)
(2) Local dry heat
(3) Aspirin, codeine.
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above factors may cause the drum to appear very red or inflamed and congested .

( 4) Myringotomy-only if there is no
resolution of the condition within a
reasonable time.

Later on, the formation of gas from
bacterial action and the accumulation of a
sero-purulent fluid causes the drum to
bulge. In more slowly forming types, the
drum may look yellow because of the
accumulation of purulent fluid . The pressure may become great enough to cause
the drum to rupture. This latter occurrence is further commented on under
diagnosis.

A. {2) ACUTE SUPPURATIVE
OTITIS MEDIA
Etiology
Most of these cases start as, or are secondary to, an upper respiratory tract infection and reach the middle ear by way of
the Eustachian tube. Less commonly,
spread may occur via bloodstream, lymphatics or external or internal auditory
meatus.
Organisms responsible are hemolytic
strep (about 50%), pneumococcus and
staphylococcus (35 % together) and occasionally H. influenzae, strep. virideos or
proteus vulgaris.
The condition is commoner in infants
and children because they have shorter,
more widely open Eustachian tubes, and
also have more frequent infections of the
nasopharyngeal lymphoid tissue. Infant
auto-immune responses are also not as
effective.
Infected adenoids are the leading cause
of recurrent otitis media and any child
with over two attacks of the latter per
year should have his adenoids and tonsils
removed .
Pathogenesis
An acute serous stage of variable duration may precede the suppurative stage.
The inflammatory and infectious process
combined with traumatic effects of the
negative pressure, damage and cause
necrosis of the mucosa of the middle ea r.
The negative pressure may also cause
early retraction of the drum and help to
cause blood vessel dilatation and congestion. In virulent forms a cellulitis may involve the drum and a combination of the
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Symptoms and Signs
The major symptoms or signs are pain
(earache), deafness, fever and possibly
discharge.
(a) Local
(1) Pain (earache)- may vary from a
sense of fullness, tinnitus or mild pain to
severe piercing or throbbing pains. This
pain often radiates to temple, occiput,
forehead or teeth. It may be increased by
yawning, sneezing, coughing, etc. (i.e. increased intra-tympanic pressure) .

Infants and children, if unable to complain verbally or specifically of pain, may
react by rubbing or pulling the ears, burrowing the head into the pillow, or may
awake with a scream during .t he night.
OccasiooaJJy in a child the symptoms
may strongly resemble those of meningitis.
Differentiation is usually made on examination of the eardrum and the C.S.F.
findings are negative if a lumbar punctu.re is done.
( 2) Deafness-is present and it is of
a conductive type, at least early in the
disease.
(3) Examination of the dmm - usually
there is no swelling of external auditory
canal.

Early, there is radial injection of blood
vessels (from umbo) and a:Iso of the
handle of the maJieus.

U.W.O.
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Later, if the process progresses, you see
the following:
Hyperemia (red to dusky or purple)
and congestion of the drum .
Bulging of the drum, which may progress to the point where the normal landmarks are obscured or unidentifiable.
Epithelium flecks the outer surface of
the drum often.
Perforation or rupture occurs if the process is not arrested. If this has already
occurred before you see the patient, the
external canal will be full of pus and possibly blood. In this case, do not syringe
out but rely on a history to make the diagnosis. Perforation usually occurs at the
posterior-inferior quadrant and may be
heralded by a yellowish spot at the site
where the perforation will occur.
( 4) Crackling or pulsating noises in
the affected ear.
(b) General
(1) Fever- This is usually low grade in
adults (99-102 •F.) .
- In children, often goes very
high (104-105 °F.) and if so it may simulate meningitis. It may occasionally, however, be very low or even absent in children .
(2) Headache, malaise and anorexia.
(3) In children, anorexia and nausea
and vomiting are not uncommonly the
presenting symptoms. The diagnosis may
be more often and more easily missed in
infancy and childhood.
Treatment
(1) Antibiotics andj or Jtllfonamides.
Give systemically (oral or 1-M).
Penicillin is usually effective. Dosage is
adjusted to age (average dose might be
300,000 u. q.S.h. 1-M).

Do NOT prescribe antibiotics for less
than a week and never give a single shot
of antibiotic in these cases without fol lowing up. Do not stop the drug just be-
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cause the ear dries up as the infection may
linger subclinically and recur later with
the organisms being resistant the next
time.
(2) A11algesics
(a) Ear drops- "Auralgan" or "Otodyne".
Dosage: 3-7 drops tid-qid. These should
not be used if drum is ruptured and full
of pus.
(b) Systemic-aspirin, codeine.
(3) See the patimt again within a week.
The discharge should clear in 3 to 4
days. The drum starts returning .t o normal
in one week, and should be near normal
in two weeks.
If the ear is not dry, the organism is
likely resistant and a culture and sensitivity test should be done if practical.

( 4) Myringotomy or paracentesis
This procedure is indicated if pain is
still persistent and the drum still bulging
after early treatment (i.e. when the infection does not respond promptly to antibiotics or sulfa) .
Tecbniq11e for myringotomy
(i) Have adequate illumination
visualization.

and

(ii) General anaesthetic should be used
and is nearly a must in children. The procedure, though of short duration, can be
extremely painful.
(iii) Make a curved incision. Start inferiorly and curve upwards and posteriorly
(or anteriorly) , avoiding the region of the
stapes.
(iv) Divide the whole thickness of the
membrane but do not go too deep or you
will injure other middle ear structures or
contents. A purulent or serosanguinous
fluid and gas may rush out when the incision is made.
(v) Give proper post-op care (i.e. general support, antibiotics, analgesics, dry
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(5) Keep T and A in mi11d - perform
if indicated, such as in recurrent otitis
media.

B. (I) CHRONIC NON-SUPPURATIVE OTffiS MEDIA

This is characterized by the presence of
serous fluid or mucus in the middle ear
cavity (for a duration of three weeks or
longer) without signs of acute inflammation.
Etiology

This condition usually results from one
or more recurrent attacks of acute inflammation. A major factor is obstruction of
Eustachian tubes by adenoids, allergic
rhinitis or neoplasms, etc. There is usually a history of nasopharyngitis or nasal
sinus disease and often a history of allergy.
Symptoms and Signs
{1) Deafness- this may be constant or
intermittent.

(2) Noise in the ears - there may be
ringing, buzzing or whistling noises in the
ear.

(3) A feeling of fullness
present.

is often

( 4) Occasionally there is vertigo and
autophony present.

(5) Examiuation of the dmm : The drum
will have an amber tint or color and a
meniscus or bubbles might be seen in the
middle ear.

The drum may be dull, lusterless and
retracted, and may have white spots or
calcareous deposits on it. It may be thickened or atrophied.
Signs of retraction are a prominent
short process and posterior fold with
Shrapnell's membrane indrawn. The light
reflex will be distorted or interrupted.
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Treatment
{1) Treat or remove primary etiological
factors (e.g. remove tonsils and adenoids
if they are blocking the Eustachian tube
opening) . Control allergies.
{2) Inflation of tympanic cavity may be
undertaken to force secretions from the
cavity and Eustachian tube and to restore
air pressure equilibrium.

(3) Myringotomy and aspiration
fluid or secretions may be necessary.

of

( 4) Occasionally a polyethylene tube is
inserted and fixed in through a slit in the
drum. This tube is for drainage purposes
mainly and is left for some time.
(5) Mastoidectomy to in cases of therapeutic
servative treatment, and
of the mastoid region
clouding.

may be resorted
failure with conwhere an X-ray
shows abnormal

A neoplasm should be thought of m
unilateral cases in adults .

B. (2) CHRONIC SUPPURATIVE
OTITIS MEDIA
It has been said that "any middle ear
discharge of over three weeks duration"
is chronic suppurative otitis media.
Etiology-Pathogenesis
(1) Generally, chronic suppurative
otitis media follows an acute otitis media
and chronicity is in most cases the result
of a preceding acute otitis media which
fails to heal. Factors tending to produce
chronicity are a neglected acute otitis
media, lowered resistance( enlarged or infected adenoids, or inadequate antibiotic
treatment of acute otitis media.

The infection is followed by necrotic
changes in some part of the tympanic
membr-ane.
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(2) A poor fibrotic or hyperplastic
tympanic membrane resulting from heredity or otitis media early in life may have
low resistance to infection and predispose
to chronicity.
(3) Ingrowth of epithelium may occur
from Shrapnell's membrane to form
cholesteatoma without pre-existing otitis
media. This may be due to a negative
pressure in the middle ear from prolonged
occlusion of the Eustachian tube or occlusion of the attic due to hyperplastic growth
in the epitympanic recess. The negative
pressure draws Shrapnell's membrane in
and a blind pouch forms, the neck of
which is too constricted to allow escape of
desquamating squamous epithelium, so
cholesteatoma forms .
Cholesteatoma
Classification

(A. True
(B. Pseudo

(1. Primary
(II. Secondary

Cholesteatoma is characterized by the
formation of masses of epidermoid cells
arranged in concentric layers between
which are found cholesterin crystals.
True cholesteatoma is formed from
embryonic rests ( i.e. from remnants of
second visceral cleft) .
Pseudo cholesteatoma, which is the type
found in chronic suppurative otitis media,
may be divided into primary or secondary.
The former develops from invagination of
Shrapnell's membrane, as outlined above,
while the latter results from ingrowth of
squamous epithelium through a marginal
perforation. The latter type is by far the
more common.
General Diagnostic Features
( 1) Perforation.

(2) Discharge with or without cholesteatoma. Odor to the discharge may be
minimal or marked.
~AilCH,

1960

( 3) Deafness
- mainly of conductive type.
- marked impairment means deep·
er damage, e.g. to nerve or labyrinthitis.

( 4) Pain- uncommon but if present is
a danger sign. It may mean there is a
brain abscess, pachymeningitis, perisinus
abscess, etc.
( 5) Vertig<r-this is also usually a serious symptom and may mean erosion of
the bony labyrinth.

(6) Fistula Test - performed by compressing air in the external canal by a
Politzer bag. If there is a fistula through
the bony labyrinth and the membranous
labyrinth is intact, the pressure on the
latter causes vertigo and nystagmus and
this would be interpreted as a positive
test. If the test was negative, the bony
labyrinth is usually intact but both bony
and membranous labyrinths might possibly be totally destroyed. If the test is
positive, radical mastoidectomy is indicated.
(7) Facial Paralysis-this is also an indication for surgery and usually results
from cholesteatomatous erosion of the
wall of the Fallopian canal with involvement of nerve VII .

Classification of types of perforation.
{1) Central

(1) Small
(2) Large

These are completely surrounded by
eardrum and do not touch the margin.
{2) Marginal- these touch or involve the
margin- are usually posterior-superior-and there is no drum between
margin and annulus.

Specific Diagnostic Features and Management
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Symptoms and Sigm
These are usually antero-inferior over
the orifice of the Eustachian tube and are
less dangerous.
The discharge is mucoid and nonodorous. It lasts for varying periods after
an upper respiratory infection and often
dries up itself.
The perforation is the result of recurring attacks of infection up the tube and
is usually patent, although it may heal
over lightly between attacks.

Treatmem
(1) Conservative-give them a chance
to heal themselves first.
(2) Systemic antibiotics are indicated if
these lesions do not heal on conservative
management.
(3) Eardrops (e.g. "Cortisporin") 3-5
drops t.i.d. These should be massaged in
with digital compression by the patient till
he can taste them.
(4) Occasionally it may be necessaary
to carry out culture and sensitivity tests.

(2) Larger Central Type Perforations

Symptoms and Signs
In these types of perforations, there is
still some drum remaining around the
periphery but most of the central part is
gone.
Discharge in these cases run for longer
periods and some run continually. The
discharge is thinner and purulent usually.
There is usually odor but, in most cases, it
is not too bad.
Deafness is more marked.
Granulation tissue forms inside the middle ear. This may heap up and look like
a mulberry or may be discrete and grow
out through the perforation like a polyp.
These polyps may fill the entire ear canal.

64

This type is not usually dangerous but
ts a nwsance.

Treatment
( 1) Polyps should be removed if present. This is a specialized procedure.
( 2) Eardrops (e.g. "Cortisporin" solution, 3-5 drops t.i.d.) . These should work
within a few days. If they do not, the
organisms should be cultured and an
appropriate change in medication administered.

(3) Advice-after the ear is dry, these
patients should be warned to avoid swimming and colds, etc., or there will likely
be a recurrence.
( 4) Specific treatment of perforation :

(1) Cauterization of edges of the
perforation, if not large, with
Trichloracetic acid and putting a
paper patch over the hole helps
healing in many cases.
(2) Tympanoplasty-this procedure is usually necessary for larger
perforations. Reconstructiv~ middle
ear surgery is carried out wherein a
skin graft is used for closure of
large perforations.

( 3) Marginal (Attic) Perforations
Any perforation of Shrapnell's membrane falls into this category. IJ one is
certain that a perforation is present in the
drum, and it cannot be found, special attention should be paid to this area, which
should be swabbed clean prior to examination.

Symptoms and Signs
The perforation is nearly always posterior-superior or superior.
Discharge is foul. The odor arises from
bone necrosis and cholesteatoma.

U.W.O.
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Cholesteatoma is present and may show
as a gray-yellow discharge or small, white,
shiny, greasy flakes which are almost
pathognomonic of the condition.
Treatment

Treatment should be surgical.

If the ear is dry and non-running when
seen, the procedure is not an emergency.
If the ear is running constantly, with
headache or vertigo, or facial weakness,
operation should be done on nearly an
emergency basis. Invasion of the cranial
cavity can be rapidly fatal.

Complication of Otitis Media (acute
and chronic)
One should at all times be aware of the
complications and their implications when
treating otitis media.
These, in order of relative frequency of
incidence, are:
(1) Mastoiditis
(2) Latera'l sinus thrombophlebitis
( 3) Labyrinthitis
( 4) Meningitis
(5) Brain abscess.
1.

2.

Procedures carried out are radical mastoidectomy or tympanoplasty depending
on the case. These are specialized procedures.

3.

Supportive treatment, such as antibiotics,
analgesics, etc., is also indicated.

6.
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4.
5.
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Differential Diagnosis

of Deafness
J. M. THOMPSON,

'61

INTRODUCI"ION
H earing loss is associated with a multiplicity of disease entities, and exhi bits
marked variations as to onset, duration, and degree. It is of two .basic typesconduction, with impairment to transmission lying along the pathway to th e oval
window of the inner ear, and perception, with the defect occurring in the sensorynerve transmission mech anism . Simulated hearing loss provides a further haza rd
in diagnosis.

I. CONDUCTION HEARING LOSS

With the Weber test, where a tuning
fork is placed at the vertex of the skuJI,
the sound is heard best in the affected ear.
The Rinne test is negative--the duration
of perceived sound (a vibrating tuning
fork) being less for air conduction than
for bone. Audiometric studies corroborate
these findings .
1. External Auditory Canal

Diagnosis is made primarily on observation of the mechanism of obstruction.
(a) cerumen
(b) otomycosis - culture of epithelial
scrapings is useful.
(c) furunculosis
(d) foreign bodies
(e) atresia, congenital or acquired
(f) tumors-may involve the tympanic
membrane as well. Biopsy is essential.

2. Tympanic Membrane

(a) traumatic perforation - a history of
trauma with sudden intense pain and, frequently, hemorrhage from the ear is typical. The membrane presents a perforation
with little evidence of inflammation.
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(b) bulloru myringitis - associated with
middle ear infection, onsets with sudden
acute pain, hearing loss, and fever. The
inflamed membrane shows numerous vesicles filled with a sero-sanguinous fluid .
3. Middle Ear

(a) non-suppurative otitis media-(i) acute--usually concomitant with
an upper respiratory infection, results
in a dull feeling in the affected sid e
of the head, occasional sharp pain,
and, usually, tinnitus. A variable degree of deafness momentarily d ears
on yawning or blowing the nose. The
membrane is inflamed and retracted
to a variable degree; and, in later
stages, may be yellow-tinged or may
show a fluid level.
(ii) chronic - a hisrory of g radual
deafness is noted. The dull membrane
shows thickening, occasional calcari ous deposits. and a relatively permanent retraction.
(b) suppurative otitis media(i) acute- a history of a nose or
throat infection, high fever, with
deafness, tinnitus, and occasionally,
mastoid tenderness. The congested,
bulging membrane may, without
treatment, later perforate with the
pulsating expulsion of fluid which
changes in nature from hemorrhagic
to purulent to serous or mucoid.
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(ii) chronic - a history of acute
otitis media or acute mastoiditis is
noted. The membrane is perforated,
either centrally or marginally, and a
chronic purulent fetid otorrhea
exudes. Pain is absent and hearing
loss varies from partial to total (associated labyrinthitis) . Since 90% of
those with marginal perforations
(implying a concomitant mastoiditis )
have an associated cholesteatoma,
bone erosion may occur with a consequent facial paralysis.
(iii) tuberculous otitis media- there
is no history of an acute phase. It is
characterized by a profound hearing
loss, multiple membrane perforations
coalescing to one, and the absence of
pain. The discharge, which is mini mal, may show acid-fast bacilli.
Periawicular lymph nodes may be
involved.
(c) otosclerosis is the commonest cause of
a non-suppurative conduction deafness,
and should be considered until proven
otherwise. The cowse is insidious, progressive, bilateral, and usually shows unequal deafness and tinnitus . The Eustachian tube is patent. Schwartze's sign, a red
flush seen through the membrane, is unreliable. A type of perception deafness
may be superimposed later in the disease.
Absolute diagnosis is made by diagn ostic
swgery, or at autopsy.
(d) neoplasms - uncommon, these usually
superimpose on a chronic suppurative process. Lesions should be suspected which
are intractable to treatment, particularly
polypoid growths. Similarly, unexplained
persistent and deep otalgia, discharge, and
In
hemorrhage are suspicious signs.
advanced degrees, extension to nearby
structwes results in a wide variety of
symptoms, including facial paralysis.
Biopsy is essential.
U. PERCEPTION HEARING LOSS
With the Weber test, sound is heard
best in the better ear, while, in the Rinne
MAJlCH,
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test, air conduction is much greater than
bone. The use of the audiometer is invaluable--in conditions such as Meniere's
disease and acoustic trauma, hearing loss
may not be noted with the fork tests.
1.

Presbycusis

High tone loss is common with age. In
some, with a family history of early loss,
it may occur relatively early. Diagnosis is
made by careful exclusion of other possibilities.
2. Acoustic Trauma
· A history of continual exposwe to noise,
explosive blasts, or violence to the head
and ears is usually sufficient for diagnosis.
Depending on the etiology, hearing loss
may be gradual and prog ressive or acute
and total, and may va ry in permanence.
3. Toxins
A ca refully taken history, complete
physical examination, and intelligent use
of laboratory tests will provide the information necessary for diagnosis.
(a) meningitis and meningoencephalitis
(b) drugs - quinine, streptomycin, dihydrostreptomycin, and neomycin,
among others.
(c) scarlet fever, measles, mumps-in the
latter two, deafness may be quite out
of proportion to the severity of the
infection.
(e) syphilis - in heavy metal therapy, as
well as in late congenital syphilis.
4. VascuJar Lesions
(a) Meniere's disease - is characterized by
recwrent attacks, commonly abrupt
and of variable length, of deafness,
tinnitus, vertigo, nausea and vomiting; and, in the acute phase, nystagmus. One or both ears may be involved.
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--Diffet'e1ztial Diagtzosis of Deafness---------(b) vascular accident-diagnosis, based on
the history, may be subject to question. Some authors feel a virus may
be the etiological agent.
5. Acoustic neurinoma and other ~rebello
pontine angle tumors

A history of unilateral tinnitus followed
by a progressive deafness in the same ear.
Vertigo is not a maror complaint, and is
not paroxysmal. Later, there is facial parasthesia and ataxia on the same side, as well
as signs of an intracranial space-occupying
lesion.

Ill. SIMULATED HEARING LOSS
1. Hysterical and Psychic

Partially a diagnosis by exclusion. There
are exhibited widely variable, inconsistent
responses to erial auditory tests in similar
situations.
2. Malingering

In a
Weber
claimed
for the

REFERENCES

6. Disseminated Sclerosis
The history should elicit a story of
fluctuating course and diverse symptomatology.
7. Congenital

Marked by a failure to speak articulately at the usual age, as well as
unresponsiveness to loud aural stimuli.
Response to noise through tactile stimulation and congenital aphasia may cause
diagnostic error.
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variety of tests, including the
and Rinne tests, the patient's
responses differ from the normal
disability claimed.
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Rhinitis
RICHARD STEEVES, '61

INI'RODUCfiQN
The term " rhinitis", or inflammation of the nasal mucous membrane, includes
a group of diseases of infectious or allergic nature. They are responsible for a
considerable portion of cases commonly presenting to the medical practitioner.
We have only to recall the number of times that we have been afflicted with the
common cold to realize the high incidence of onll one type of rhinitis. The
economic importan.ce of this disease manifests itsel not only by restricting the
more severe cases to bed for a few days, but also by causing needless expenditures
for ineffective medicines. Other forms of rhinitis may not present as frequently,
but they are usually more severe, and are by no means rare. An understanding
of the various types of rhinitis and particularly the causes and treatment of these
entities is, therefore, of considerable importance to the physician.

CLASSIFICATION
1.

Acute Rhinitis

2. Chronic Rhinitis
a) Chronic Simple Rhinitis
b) Chronic Hypertrophic Rhinitis
c) Chronic Rhinitis Sicca
3. Atrophic Rhinitis
4. Allergic Rhinitis
a) Seasonal Hay Fever
b) Non-seasonal Hay Fever
1. ACUTE RHINITIS
(Coryza, Common Cold)
This disease is an acute infection of the
mucosa of the nasal cavities characterized
by an engorgeJTient of the blood spaces
which produces .... generalized hyperemia
of the mucosa with enlargement of gland
elements and hypersecretion. It occurs a11
over the world, but is most common in
the temperate climatic zones; peaks of
incidence occur in October, December,
January March and April.
Etiology
The infective agent was postulated to
be a filtrable virus in 1914 by Kruse, and
additional research shortly afterwards supported this concept. The virus has been
cultured anaerobica11y on living chick
MARCH, 1960

embryo media, and within the past few
weeks, British scientists claim to have at
last isolated the vi rus by growing it on
cultures of human embryonic kidney cells.
Infection is actively transmitted during
the first twenty-four hours of symptoms
and perhaps for a few hours before their
onset; the incubation period varies from
eight to forty-eight hours. Of the three
methods of transmission of infection, the
ai r-borne droplet method is considered a
great deal more important than spread by
direct or indirect contact. Experiments
have shown that viable infective organisms exist in the air over ten feet away
from an infective source who speaks,
coughs, or sneezes. Some doubt exists as
to whether the cold virus enters the body
predominantly through the lymphoid tissue of the nasopharynx and pharynx or
through the nasal mucosa. Here, by some
as yet unknown mechansm, the virus promotes the growth of normally present,
potentially pathogenic organisms such as
hemolytic streptococci, pneumococci and
staphylococci.
Besides lack of immunity, there are
many predisposing factors which lower
resistance to infection. Chilling of the
body surface has been shown to produce a
drop in temperature of as much as six deg rees centigrade in the nasal mucosa,
along with peripheral vasoconstriction and
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--Rhitzitis----------------------attendant stasis, anoxemia, slowing of
ciHary movement, and resuJtant impairment of phagocytic powers of the fixed
cells of the nasal mucosa. Drying of the
mucosa in rooms without proper humidification and ventilation will rapidly interrupt the protective, actively moving blanket of nasal mucus with its bacteriostatic
lysozyme. All the predisposing factors are
not known, but others are thought to be
lack of sunshine on the skjn, lack of dietary
essentials including vitamins, lack of physical exercise, the presence of nasal obstructions and foci of infection ( especiaiJy
those of the nasal sinuses, tonsils and
pharynx), and general debility from any
cause.
Pathology
For the first few hours there is ischemia
of the mucosa due to vasoconstriction and
cessation of normal secretion. This is followed by vasodilatation with acute congestion, edema and pouring out of a copious
discharge by stimulation of the mucous
glands. There is sloughing of the epithelium, while the submucosa becomes edematous with a monocytic, then polymorphonuclear infiltration. As the edema and
vasodilataion lessen, the epithelial cells
proliferate, ciliary activity is re-established,
and the mucosa is restored to normal by
about the fourteenth day.
Symptoms

There may be prodromes such as constipation, headache and mild malaise for
twelve to twenty-four hours. The onset is
marked by dryness, irritation and then
soreness in the nose and pharynx. This
results in variable degrees of coughing,
nasal obstruction, partial anosmia, watery
nasal discharge, sneezing, lacrimation,
headache, fever, chills, fatigue and. muscular ache. The discharge gradually becomes
thicker and more purulent and after a very
variable period, usually less than eight days
the symptoms gradually subside.

70

When completely uncomplicated, acute
rhinitis is a rather mild disease of only
three to ten. days duration, often with
little or no fever, but complications are
almost the rule in severe forms and may
be acute inflammation of the paranasal
sinuses, nasopharynx, pharynx, Eustachian
tube, middle ear, mastoid cells, larynx or
tracheobronchial tree.
Differential Diagnosis
The prodromal period of measles,
whooping cough or pneumonia should be
suspected if coryza is accompanied by
severe fever and malaise in children. Similar symptoms in aduJts with depression
and weakness suggest the onset of influenza or pneumonia. Diphtheria would
cause a bloody discharge and the formation of membrane in the nose or pharynx,
while allergic rhinits presents symptoms
resembling a coryza without fever, with
a pale and edematous nasal mucosa and a
watery discharge containing eosinophiles.
The final diagnosis of other diseases in
which a coryza may occur in the prodromal period, such as chicken pox,
typhoid fever, meningococcic meningitis,
poliomyelitis and encephalitis, may be determined with the appearance of their
characteristic signs and symptoms.
Treatment
(a) Prophylactic :

In spite of several attempts to use a
virus vaccine and the optimism of the
British press since the recent isolation of
the cold virus, there is at present no means
of immunizing the body to it. Because several different strains exist, and since the
virus has a limited host range which requires that experiments be confined to
man or chimpanzees, it will probably be
some time before an efficient vaccine is
found. The non-specific prevention of
colds has met some success with the control of air-borne infection by the isolation
of cases and the prevention of dispersal of
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dust to which the viruses may be adherent ;
the value of germicidal aerosols and ultraviolet lamps is still disputed. Methods of
increasing one's resistance to infection in
a non-specific manner include a nutritious,
well-balanced diet, adequate daily fluid intake, proper rest, fresh air, suitable exercise, proper ventilation and humidification
of working and sleeping quarters, and
avoidance of constipation. Bacterial vaccines, large doses of vitamins and the use
of sulfonamides and antibiotics has not in
the least affected the incidence of the common cold. Chemotherapy is indicated only
in those cases who habitually have sinus
infection or some other complication, or if
there is evidence of bacterial invasion of
those areas listed above in the discussion
of complications.

(b) Curative:
Early treatment IS imperative if one
hopes to abort the process or to prevent
complications. Bed rest serves the double
advantage of putting the patient to rest
and affording a partial isolation at the
very time when he is probably most infectious. Medication is purely symptomatic
and much of it quite empiric. A mild saline
cathartic is indicated if there is constipation, and flu ids should be taken freely.
Antihistamines and acetylsalicylic acid or
phenacetin provide only symptomatic relief. Drugs employed in nose drops or
nasal sprays which slow or paralyze the
cilia, such as silver nitrate, loc.al anaesthetics and many other compounds are harm ful , for by disrupting the mucous blanket
they break down the principal defense of
the mucosa against further infection. Some
of the new synthetic vasoconstrictor drugs
are not damaging to the cilia and are useful in relieving nasal obstruction. These
may be administered as a spray every three
or four hours or in nose drops, and it i
essential in the latter case that the head be
in such a position that the drug is in con taCt: with the nasal mucosa for as long a
time as possible.
MARCH, 1960

2. CHRONIC RHINITIS

Chronic inflammation of the nasal mucosa occurs in three forms :
a) chronic simple rhinitis, characterized
by soft swelling and hypersecretion.
b) chronic hypertrophic rhinitis, characterized by actual hypertrophy of the
mucosa and bony skeleton of the turbinates.
c) chronic rhinitis sicca, charact erized by
diminution of nasal secretion and dryness without atrophy.
Etiology
The first two forms have a common
etiology, the simple type probably representing an early stage of the hypertrophic
form. They are the result of repeated and
prolonged attacks of acute nasal or sinus
infections. Other contributing factors are
dusty or hot, dry working conditions, excessive smoking, an improper diet, chrome
constipation and lack of exercise. The
simple type may also occur at puberty and
during pregnancy, while the hypertrophic
form may be seen with deviations of the
septum of long standing, with chronic
suppurative sinusitis and in children with
adenoid hypertrophy resulting in postnasal
obstruction. Chronic rhinitis sicca usually
occurs in diabetic or nephritic patients
over forty.
Pathology
a) In the simple form there is chronic
engorgement of the mucosal blood vessels, especially of the cavernous plexuses of the turbinates, and hypersecretion by the glands.
b) In the hypertrophic type a widespread
loss of cilia occurs, with a change to
low cuboidal stratified epithelium and
increased goblet cells. The submucosa
becomes edematous and infiltrated
with plasma cells and fibroblasts; the
smooth muscle of the cavernous plexuses atrophies and the blood spaces
permanently dilate. Osteoblasts lay
down new bone on the thickened periosteum.
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--Rhinitis·---------------------c) The changes in rhinitis sicca are chronic
congestion, disappearance of goblet
cells and fibroblastic infiltration.
Symptoms
a) The tenacious discharge in the simple
form produces intermittent nasal obstruction in one or both sides, and
particularly in the dependent side
when lying down .
b) With true hypertrophy the obstruction
is more constant. Colds are frequent
and prolonged, and the chronic inflammation often spreads to the sinuses,
middle ear and pharyngeal regions.
c) In rhinitis sicca nasal dryness and burning are the chief complaints, accompanied by a sense of obstruction which
is not explained by swelling.

Diagnosis
a) In simple chronic rhinitis the mucosa
is dull red and swollen; it pits with
pressure from a probe, and disappears
with cocaine or ephedrine spray. The
secretion is thick, g ray or greenish
mucus which sticks to the surfaces of
the nasal cavities.
b) The middle and inferior turbinates, in
the hypertrophic form, are smooth, red
or pink, swollen masses which pit only
slightly, and blanch with mild shrinking when ephedrine is administered .
Gray or purple red, mulberry-like
masses occur on the turbinates in a
papillary form of this disease, and they
should be differentiated from gummas
and neoplasms by biopsy as well as by
their history, location and consistency.
c) Rhinitis sicca reveals a pale gray-red
mucosa, which is firm to the probe.
Thin, adherent, cheesy crusts which
form on the turbinates leave slightly
bleeding curfaces when removed . In
contrast to atrophic rhinitis, there is no
atrophy of mucosa or bone.
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Treatment

The patient may avoid contributing factors and may reduce the symptoms somewhat by spraying the nose with 1 per cent
ephedrine, or by snuffing warm saline
into the nasopharynx to wash out secretions. Suction methods to remove crusts
and secretions are required for rhinitis
sicca, and further treatment by ionization
methods has been recently employed. For
obstructive forms of chronic rhinits the
chemical or electrical cauterization, or
electrocoagulation of the inferior turbinate
reduces the swelling or hypertrophy of the
mucosa. If this is not sufficient, however,
the inferior turbinate may be surgically
pushed against the lateral nasal wall or
entirely removed . Involvement of the middle turbinate may indicate its removal also,
but the injudicious removal of turbinate
mucosa will result in permanent dryness
and crusting of the upper respiratory tract.
Therefore, it is essential that conservatism
be exercised in establishing an adequate
air passage through the nose.
3. ATROPHIC RHINITIS
This is an extremely chronic disease of
the nasal cavities, characterized by atrophy
of the mucosa, periosteum and bone, due
to an obliterative endarteritis of unknown
origin, and with a condition of crust formation and fetor called "ozena".
Etiology
Mthough the true cause is unknown,
theories have been offered that atrophic
rhinitis may be infectious, or the result of
an acute contagious disease in childhood,
or the manifestation of an endocrine
imbalance. It appears not to be infectious,
however; the disease begins at or before
puberty and usually subsides after the
menopause age is reached. It is more common in females and in the lower socioeconomic groups.
Pathology
The mucosa is fibrotic, with stratified
cuboidal epithelium, loss of cilia and
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atrophy of the mucous glands and cavernous venous plexuses. The arteries in the
mucosa, periosteum and bone show an
obliterative endarteritis.
Symptoms
Marked anosmia often prevents the
patient from realizing the severity of the
foul odor in his nose. The fetor is due to
the drying of the altered secretion into
adherent crusts upon which saprophytic
organisms a.c t. The nose feels obstructed
and dry. Middle ear or pharyngeal symptoms are due to extension of the process
to these regions.
Diagnosis
Characteristic signs include the atrophy
of the turbinates to mere ridges on the
nasal wall with large portions covered by
gray or green crusts, and the presence of
nauseating fetor. The condition resembles
teritary syphilis, chronic maxillary sinusitis, nasal foreign body suppuration and
excessive surgical destruction of turbinate
mucosa.
Treatment
No curative or preventive treatment is
known, but pa1liative therapy is directed
toward keeping the nose free of crust, so
that the fetor will be lessened. This is
accomplished by frequent douchings of
the nose with normal saline, by the use of
petrolatum spray or stimulating solutions
and by the removal of crusts by suction.
Estrogenic sprays and surgical narrowing
of the nasal cavities have had partial success in relieving crusting and fetor.
4. ALLERGIC RHINITIS
A. Seasonal Hay Fever
This is an allergic nasal syndrome produced by hypersensitization to the pollen
of plants, occurring seasonally when the
pollen concerned is in the air.
Etiology
In order to produce hay fever, the
pollen must contain an allergen, must be
buoyant enough to be carried on the wind
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for considerable distances, and must be
produced in sufficientJy large quantities
by a wide and abundant distribution of
plants. In America there are three types
of seasonal hay fever, each with a different type of plant to produce the etiologic
agent.
a) Tree hay fever is usually of short duration, since the pollination period of
most trees is short. It occurs between
March and early June.
b) Grass hay fever is very common and
lasts for about six weeks between the
middle of May and the end of June.
Since only a few species of grasses
cause hay fever it is possible that they
share the same protein or other antigen in their pollen.
c) Weed hay fever is also common and
lasts for six to eight weeks during the
late summer and autumn. The ragweeds a.re of prime importance as its
cause.
Factors influencing the severity of the
symptoms are the state of the weather and
the amount of wind. Wet weather during
the growing season of the plants means
more pollen, while rain during the pollen
season washes the air dean, and the patient
is more comfortable. Dry weather with
wind increases the amount of pollen and
makes the symptoms worse, particularly
in agricultura1 areas.
Symptoms
Seasonal hay fever usually occurs in
patients before the age of thirty. The
onset may be sudden or gradual, with itching and burning of the eyes, nose, nasopharynx, palate and pharynx, with nasal
obstruction, attacks of sneezing in prolonged paroxysms, profuse watery nasal
discharge, lacrimation and conjunctival
congestion. Later, the secretion becomes
mucoid or mucopurulent, and contains
many eosinophiles. The duration and
severity of the symptoms depend on the
degree of sensitivity and duration of contact with the pollen concerned. About
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--Rhinitis---------------------one-third of bay fever patients have some
asthma when the hay fever is severe, and
many patients have nonseasonal allergic
rhinitis, headache or dermatitis, due to
sensitization to inhalants or foods .

tioners will help the patient a g reat deal ,
and the avoidance of drafts, dust, elective
surgical operations and any possible source
of pollen is highly recommended.

Diagnosis
The presence of the typical symptoms
during one or more of the seasons of the
year described should lead to a study of
the cytology of the nasal secretion, and if
eosinophiles are present in significan t
numbers, skin tests should be made with
pollen extracts to determine as many types
of sensitivity as possible.

B. Nonseasonal Hay Fever (Vasomotor
Rhinitis; Chronic Nasal Allergy)

Treatment
The specific treatment comprises desensitization by means of the injection of
solutions of the pollens to which the indi vidual patient reacts. This is still the best
method of treatment, but it is time-consuming and must be carried on from year
to year. The preseasonal method is the
one usually employed; the injections are
started two or three months before the
start of the hay fever season and the doses
are gradually increased until the season
begins. The perennial method of Brown
maintains the desensitization from year to
year by the administration of the maximum dose at two- to three-week intervals.
When time does not permit the long preseasonal series of injections, shorter, but
more dangerous methods may be used .
The danger from any specific treatment or
from skin testing is the possibility of the
patient developing a constitutional reaction. The immediate type is usually severe,
and may range through a variety of symptoms from headache and nausea, to vertigo,
tachycardia and collapse. This reaction may
even be fatal, and should be avoided by
performing scratch tests before intradermal tests, and by using extreme caution
during desensitization procedures.
Local treatment of the nasal mucosa is
purely palliative, and vasoconstrictor or
antihistamine drugs may be combined with
proper desensitization methods for almost
certain relief. Pollen filters and air condi-
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This is a very common, constantly recurring or truly chronic, persistent form
of allergy usually due to a combination of
hypersensitization to inhalant proteins,
(although food and bacterial proteins may
also play a part), and autonomic imbalance resulting from emotional disturbance
which is of great importance in causation
of signs and symptoms.
Etiology
This is definitely an allergic condition
and is often seen in the patient who also
has hay fever or asthma; it is commonly
associated with an allergic condition of
the mucosa of the paranasal sinuses. It
very often occurs with other evidence of
autonomic imbalance such as vascular
headache, myalgias and vertigo of vascular
labyrinthine origin; that is, it is one of the
manifestations of a psychoneurosis in
many cases.
Pathology
Edema is the chief pathologic change,
with desquamation of cilia and cells, and
an increase in goblet cells. In the tunica
propria the edema is most marked in the
subepithelial zone, and the cellular infiltration includes many eosinophiles. When
the connective tissue of the tunica propria
can no longer support the weight of the
edema, it prolapses as a mucous polyp, or
if the connective tissue is firmer sessile
masses called polypoid hyperplasias form .
Symptoms
The symptoms are identical with those
of seasonal hay fever, but they persist
with exacerbations and remissions the year
round. Asthma, sinus symptoms and
allergic headache are often associated.
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Diagnosis

SUMMARY

Besides the fairly characteristic pathological picture, there is often a history of
other forms of allergy. A blood eosinophilia is usually present, and skin tests
with inhalant, food and bacterial proteins
are positive in 80 per cent of cases. House
dust is an extremely common allergen .
The possibility of emotional upsets must
always be considered .

The resistance of the nasal mucosa to
bacterial invasion depends upon a number
of factors :

3) phagocytosis
4) the presence of lysozome in the
mucosal secretions.

5) the local reaction to inflammation

Treatment
Inhalant hypersensitivity is best treated
by the removal of the causes from the
patient's environment, but if avoidance is
impossible, desensitization by the injection
of the chief causative protein extracts
should be attempted . Food allergy should
also be treated by the avoidance of the
offending foods; desensitization by the
repeated intake of minute a mounts rarely
confers immunity.
Of the nonspecific methods of treatment, the vasoconstrictor and antihistamine drugs offer only temporary palli ation, and a switch to a different drug
may be tried when one becomes ineffective. Polyps and polypoid hyperplasias
should be surgically removed, and some
patients have been afforded considerable
relief from this disease for long periods
by chemical cauterization of the mucosa.
Psychotherapy may be essential.

MARCH,

1) the moving mucous blanket

2) the action of the cilia
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6) the presence of a general and a local
immunity.
The aims in the thorough treatment of
any rhinitis are :
1) the reduction of congestion
edema in the nasal mucosa

and

2) the promotion and restoration of
ciliary function
3) the destruction or removal of the
causative or complicating organism
or allergen.
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The Etiology of Epistaxis
DONALD G. NASSR

Nose bleed can be due to picking, pressure, purpura, or the classic punch on the
proboscis. It has been eloquently stated
"common things are common" 2 , and that
it is not the role of the student to be concerned with the "canaries" and "purple
plummed peacocks of North America" .3 It
is true, however, th{Lt in any individual
case of epistaxis the cause can range from
simple chronic picking (with a sudden
severe and aggressive outburst) to OslerRendu Weber Disease. It is important to
be aware, at least, of the many diseases
that can cause, and can often present with
nose bleed. The classification of Bennett's
table1 which follows is one of the more
complete in current literature.
Diagnosis of nose bleed can be facilitated by a consideration of the age of the

patient. In infancy one should expect: a
fall and subsequent trauma to the nose,
foreign body, nose picking, and syphilis
of the nose bones. A child may also have
bleeding due to picking, blows, foreign
bodies, hypertrophy of the adenoids causing congestion of the nasal mucosa, congenital heart disease or other congenital
blood dyscrasias. An interesting cause in
the teens is vicarious menstruation. Boys
and girls may also have nose bleeds as a
result of protracted, non coital, sexual
stimulation. This causes tumescence of
erectile tissues in the nose as well as in
other more obvious sites. Nasal erectile
tissue is probably a phylogenetic homologue from a period when the nose and
the sense of smell was an important sexual
appendage, as it is in commonly observed

TABLE I
Etiology of Epistaxis ( 1)
(A) Trauma:
( 1) Major trauma
(a) Accidental
(b) Deliberate-surgic.al
(c) Deliberate-<riminal assault
elf-inflicted-hysterics
-malingerers
(2) Minor trauma
(a) Violent nose blowing
(b) Nose picking

(B) Inflammatory lesions:
( 1) Specific systemic infections
(a) The exanthemas: scarlet fever, measles, chickenpox, smallpox
(b) Other specific systemic infections: typhoid fever, parathyroid fever, pneumonia,
infectious mononucleosis whooping-cough
(2) Specific local infections
(a) Specific nasal infections: nasal diphtheria, gumma of the nose
(b) Non-specific nasal infections: the onset of acute respiratory tract infections;
granuloma of the turbinates

(3) Local crusting lesions of the nose
(a) Septal perforations with crusting
(b) Atrophic rhinitis; primary form , econdary form due to syphilis, tuberculosis
or rhinoscleroma
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( 4) Lesions producing local congestion in the nose
(a) Mechanical factors: adenoids, deviated nasal septum, nasal polyps, foreign bodies
in the nose
(b) Chronic irritative lesions: chemical irritation, irradiation, excessive smoking

(C) Alterations in the extraj intra blood-vessel pressure ratio:
(I) High altitudes

(2) High intravascular pressures
(a) Arterial: essential and secondary hypertension
( b) Venous: temporary increase in venous pressure as in emphysema, whooringcough and bronchitis ; more permanent pressure changes as in tumors o the
superior vena cava

(D) Neoplasms of the nose:
(I) Benign neoplasms : angioma (bleeding polyp of the septum)
(2) Malig nant neoplasms: primary cancer of the nasal passages; secondary cancer invading the nose from nearby or dista nt sources

(E) Diseases of the blood vessels:
( 1) Arteri es: ath erosclerosis with or without hypertension; rheumatic vascular disease
(2) Capillaries (both decreased capillary resistance and decreased capillary contractility) :
scurvy, congenital haemorrhagic telangiectasia; primary or idiopathic thrombocytopenic purpura; secondary purpuras
(3) Veins: phlebosclerosis

(F) Diseases of defective coagulation :
( 1) Hemoph ili a
(2) Pseudohemophilia
( 3) Proth.rombin deficiencies: faulty absorption of vitamin K as in sprue and intestinal
fistul ae; cirrhosis of the liver; obstructive jaundice
( 4) Christmas disease
(5) Factor VII deficiencies : Dicoumarol and ethyl biscoumacetate therapy; excessive
salicylates
(6) Congenital afibrinogenemia
(7) Excessive herapin: heparin therapy
(8) Heparinoid states (due to the presence of a heparin-like substance) : leukaemia;
aplastic anemia ; lymphosarcoma; multiple myeloma; Hodgkin's disease; pernicious
anemia
(9) Polycy thaemia vera rubra

(G) Functional and hysterical states
(H) Hormonal factors :
(I) Vicarious menstruation
(2) The epistaxis of pregnancy

(I) Bleeding originating outside the nasal cavities:
( 1) Nasopharyngeal neoplasms

( 2) From the maxillary sinuses : trauma; antco-oral fistulae after dental extraction;
hyperplastic sinusitis
(3) Cancer of the sinuses
( 4) From the other sinuses: erosion of an internal carotid aneurysm into the sphenoethmoid sinuses
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in exotic and often erotic perfumes attests
to the fact that we tend to hold on to our
more primative functions . With advancing age, hypertension and localized vascular sclerosis become important and
common causes of epistaxis.
The presenting features are also of
diagnostic significance. Bleeding from
both nares most often indicates severe
trauma to the nose or systemic disease like
hypertension, thrombocytopenia, or hemophylia. Chronic serosanguinous bleeding
in an infant is congenital syphilis until
disproven. Recurrent ulcer which because
of irritation, is chronically picked, or a
telangiectasia may be at fault. The chronic
nose picker may have other manifestations
like cuticle pulling, restless fingers,
manipulation of minute skin lesions.
These are often sado-masochistic signs
indicating severe conflict or personality
disorder or depression.
The problem of epistaxis can be further considered under two headings. The
patient 1uho preJents with tt bleeding 11ose :
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here while keeping the causes foremost,
one must first arrest the bleeding, whether
it be by cold compresses, cocaine and
adrenalin applications to the nasal mucosa,
local cauterization or ligature, injection of
protamine, vitamin K, or antihypertensives. Chronic rec11"ent nose bleed: this is
a diagnostic problem. It may be resolved
by simple speculum examination often, or
more rarely, extensive hematological investigation may be necessary. Although it
is not entirely possible to make a definitive diagnosis in every instance, a thorough
attempt, depending on the presenting circumstances, must be made. Familiarity
with Bennett's classification is a valuable
aid in establishing a diagnosis.
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Differential Diagnosis of
Hoarseness
CHARLES ZALTZ, '61

INTRODUCTION
Hoarseness is defined as a quality of voice that is rough, grating, harsh and
discordant, and different in any way from the nor.mal voice.
Hoarseness is a symptom and not a specific disease entity, and as such intelligent interpretation of its meaning requires a knowledge of the common causes of
the symptom.
It must be remembered that the function of the larynx is to produce tones ;
anything that interferes with (a) the approximation of the cord edges, (b) firming
or tension of the cord edges, or (c) vibration of the cord, will alter the tones
produced by the larynx and ca use discordance.

CLASSIFICATION

B. Traumatic

I. CONGENITAL

1.

(a) Chondromalacia-flaccidity instead
of resiliency of the cartilaginous
structural support of the larynx.
( b) Hyperplasia of epiglottis
(c) Hyperplasia of ventricular bands
(d) Web vocal cords
(e) Supernumerary vocal cords
( f) Laryng ocele (congenital or acquired)-<lilatation of the ventricles of
the larynx.

II. ACQUIRED
A. Inflammatory
1.

Amte
(a) associated with specific upper respiratory tract infections
(b) common cold
(c) acute laryngo-tracheal bronchitis

2. Chronic

(a) tuberculosis
(b) syphilis
(c) others
MARCH,
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Voice Abuse
(a) Habitual
(i) lawyers
(ii) singers
(b) Occasional
(i) alcoholic-excess talking
(ii) shouting
(iii) abuse of the inflamed larynx

2.

Foreign Bodies
(a) accidentally introduced
(b) iatrogenic- anaesthetic intubation
resulting in a contact ulcer of the
vocal cords

3. l"itaJing Gases and Dusts
(a) industrial
(b) smoking
4. Lack of Muc11s Secretion
(a) low relative humidity of home
heating system

5. Arthritis
(a) rheumatoid arthritis of cricoarytenoid
(b) infectious arthritis of cricoarytenoid
(c) post traumatic osteoarthritis of
cricoarytenoid
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6. Dislocations
(a) cricoarytenoid
(b) cricothyroid
7. Prolapse of Ventricle

C. Neoplastic
1. Benign

(a) singer's nodes
(b) papilloma
(i) juvenile- often multiple and
may be caused by a fil trable
virus. These may recur after
removaL
(ii) adult
(c) polyps
2. Premaligna11t

(a) leukoplakia
(b) pachydermia laryngis
3. Malignant
(a) Carcinomas
(i) Intrinsic
(1) Cordal
(2) Intralaryngealventricles
undersurface of the ven tricular band
subglottic area
(ii) Extrinsic
free margin of the ventricular
bands
aryepiglottic folds
epiglottis
pyriform sinus

D. Metabolic
(a) myxoedema
(b) laryngismus stridulus-rickets
E. Neurological
1. Interference tuith the ree11rrent laryngeal

nerve from its origin to its ending. This
is seen most commonly in the left reCflrrent laryngeal11erve becttiiSP of.its longer
intrathoracic co11rse.
(a) neoplasms of mediastinum
(b) aneurysms of thoracic aorta
(c) goiter
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(d) injury to nerve in thyroidectomy
(e) pericardial effusion
(f) enlarged left atrium associated
with mitral stenosis
(g) neuritis
2. Brain Stem-lesiom of the floor of the
fot~rth

ventricle may invol11e th_e glossopharyngeal n11cleus.

F. Functional
Functional hoarseness may be differentiated from paralysis by asking the individual to cough; in this circumstance
the cords must be approximated.

G. Allergy
angioneurotic edema
H. Miscellaneous
(a) myasthenia gravis
(b) myasthenic individuals
(c) puberty
(d) usurpative function of ventricular
bands - speaking with the false
vocal cords.

DIFFERENTIAL DIAGNOSIS
This will deal only with the commoner conditions listed in the classification.

I. Congenital lesions

These lesions can be grouped together
generally in their symptomatology. Dysp·
nea is commonly present, but "congenital
laryngeal stridor" or noisy breathing is the
symptom common to all. This stridor is
usually inspiratory but may be expiratory
or both.
Diagnosis in these cases is made by
endoscopic examination.

II. Acquired
Inflammatory
This group contributes the largest
number of cases of hoarseness. Essentially hoarseness is a symptom of any
upper respiratory tract infection, and
is chiefly associated with the common
cold and infectious diseases of childhood. Acute laryngo-tracheal bron-
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chitis, caused by the hemophilus influenza, and seen in children under
four years of age, is ushered in by
very sudden laryngeal spasm and
edema. It is treated by emergency
tracheotomy and antibiotics.

(b) Pachydermia Laryngis- symmetrical greyish white thickenings of
the posterior one-third of the
vocal cord.
3. Malignant

Hoarseness is present in all cases of
carcinoma of the larynx and it may
appear early or late in the evolution of
the lesion.

Tra~~matic

The result of traumatic lesions of the
larynx, from whatever cause, is
hoarseness. This hoarseness is commonly intermittent, worse in the
morning after the night's sleep and in
the evening after excessive use of the
voice all day. Additional symptoms
such as local discomfort, swelling,
aching and tickling of the throat are
often present. Diagnosis in this case
is made principally on the basis of a
thorough history.

(a) Early hoarseness appears in intrinsic carcinoma of the larynx.
(b) Late horse ness is present in extrinsic carcinoma.
All neoplastic lesions of the larynx are
diagnosed by history, physical examination, high index of suspicion, and biopsy
of the lesion.

Neoplastic

In those conditions that have been
omitted from the discussion, it is
doubtful that horseness would be a
positive aid to diagnosis.

Because of their gravity, neoplasms of
the larynx will be discussed in somewhat more detail than the other
lesions.
l.
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Abstract
OCULAR ASPECTS OF NUCLEAR
EXPLOSIONS
C. McCullough, CM.AJ, 76:381 , 1957.

The injuries which may occur are
due to:
1) Light-a) Ultraviolet~auses corneal
burns.
b) Visible--causes a glare effect.
2) Thermal effects-producea) Retinal burns.
b) Burns of the lids.
c) Spasm of the iris.
d) Corneal burns.
3) Blast wavea) Contusion effects-may produce
hyphema or dislocated lenses.
b) Flying particles- result in lacerations of the glove and introduce
intraocular foreign bodies.
4) Radiationa) Gamma rays.
b) Neutrons.
Either or both of these may produce
keratitis after 2-3 weeks, radiation or late
cataracts.
Each factor will not be considered more
carefully:
1) Light Effecta) Ultraviolet burns produce pain and
photophobia 9-12 hours after the
blast and lasting for 24 hours. The
eyes recover without permanent
damage. During the painful period
symptoms can be relieved by topical anesthesia.
b) Glare effeot produces blindness.
Recovery occurs without treatment.
2) Thermal Effecta) The iris is burned, producing spasm
of the iris, photophobia and pain
lasting 2-3 days. Spasm, if marked,
can be treated locally with a mydriatic.
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b) The retina becomes burned if the
blast is viewed. The result is sudden and permanent blindness for
which there is no treatment.
c) Lid burns should be treated like
other skin burns.
d) Burns of the cornea produce severe
pain and photophobia initially and
later diffuse scarring and considerable loss of vision. Treatment ts
eye patching and the use of a
mydriatic.
3) Blast wave effecta) Contusion may result in hyphema
or dislocated lens. Secondarily, retinal detachment or glaucoma may
occur. These patients are treated
with rest, covering both eyes, keeping the patient in bed and moving
him only on a stretcher. Definitive
treatment is that of any complication.
b) Flying Particles1- lnjury to the eyeball - remove
any intraocula r foreign body, suture
the cornea or sclera if they are torn
or cut, combat infection and insti tute treatment for tetanus.
2- lnjuries to the ocular adnexa
usually means lid injuries. They
should be carefull y sewn if cut.
4) RadiationGamma rays and neutrons may produce keratitis in 2-3 weeks and cataracts in 6-12 months. Secondary hemorrhages and exudates may occur at the
retina 10-14 days after a blast as complications of radiation sickness. There
is no emergency treatment for any of
the conditions due to radiation.
- J. Theoret, '60
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